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Engineering  Soils  Map 
of 
Hancock  County,  Indiana 

Introduc  tion 


The  engineering  soils  map  of  Hancock.  County,  Indiana  (see 
Figure  1)  was  produced  primarily  by  interpretation  of  aerial  pho- 
tographs. A  photomosaic,  shown  in  Figure  2,  was  constructed  with 
1939  aerial  photographs  and  the  land  form  -  parent  material  asso- 
ciations delineated  by  stereoscopic  inspection.  Aerial  photo- 
graphic interpretation  was  done  in  compliance  with  accepted  prin- 

* 
ciples  of  observation  (1)  .   The   aerial   photographs   used   were 

taken   for  the  U.S.  Department  of  Agriculture  and  were  printed  at 

an  approximate  scale  of  1:20,000. 

The  Agricultural  Soil  Survey  of  Hancock  County  (2)  was  used 
as  a  cross  -  reference  to  check  soil  boundaries  and  as  a  source 
of  additional  climatic,  transportation,  population,  drainage, 
occupational  and  other  data  about  the  county.  Several  field 
trips  were  taken  to  the  county  to  verify  aerial  photographic 
interpretations  of  land  forms,  parent  materials,  and  surface  soil 
textures  and  to  resolve  ambiguous  details.  Additional  soil  boun- 
dary modifications  were  made  based  on  soil  sampling  and  other 
field  reconnaissance  work.  Standard  symbols  developed  by  the 
staff   of  the  Airphoto  Interpretation  Laboratory,  School  of  Civil 


note:   numbers  in  parenthesis  footnote  references 
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Figure     I.     Location  of  Hancock  County  (2) 
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Ell  J,  i  nc  e  r  1  iig  ,  I'urdut-  University  wcic  ii  s  c  il  Lo  1  di' ii  L  i  1  y  the  land 
form  -  parent  material  associations,  surface  soil  textures,  and 
other  miscellaneous  areas  (eg.,  gravel  pits,  lakes  and  ponds, 
etc.)  on  the  engineering  soils  map.  The  map  and  report  were  part 
of  an  on  -  going  effort  to  complete  a  comprehensive,  county  by 
county  engineering  soils  survey  of  the  State  of  Indiana  using  a 
standard  set  of  symbols.  All  map  units  of  any  given  county  were 
to  correlate  with  those  of  all  adjacent  counties.  In  some  places, 
this  author's  interpretations  of  land  forms  and  parent  materials 
did  not  match  exactly  with  the  interpretations  of  others.  Where 
these  disparities  occurred,  every  effort  was  made  to  maintain  the 
continuity  of  the  soil  units  in  question  in  the  transitional  zone 
near  the  county  lines. 

The  county  drainage  maps  were  generally  used  to  make  the 
engineering  soil  base  maps.  However,  due  to  d i s cr e p enc i e s  found 
between  the  Hancock  County  Drainage  Map  and  adjacent  completed 
engineering  soil  maps  (due  to  shrinkage  and  stretching  of  the 
original  cloth  copy)  the  recent  General  Highway  and  Transporta- 
tion Map  of  Hancock  County  (1978)  was  used  as  a  base  instead. 

Description  of  The  Area 

Genera  1 


Hancock  County  is  located  in  east  -  central  Indiana  and  is 
basicly  rectangular  in  shape,  being  offset  somewhat  to  the  east 
in  the  northern  half  in  a  right  angle,  stair  -  step  manner  (see 
Figure   1).   Hancock   County   is   bordered   on  the  west  by  Marion 


County,  to  the  north  by  Hamilton  and  Madison  Counties,  to  the 
east  by  Henry  and  Rush  Counties,  and  to  the  south  by  Shelby 
County.  It  has  an  area  of  approximately  195,000  acres  or  307 
square  miles  (2),  with  a  maximum  north  -  south  distance  of  17 
miles  and  a  maximum  east  -  west  distance  of  about  19.5  miles. 
The  City  of  Greenfield,  located  in  south  -  central  Hancock  County 
about  20  miles  east  of  Indianapolis,  is  the  seat  of  government. 
The  City  of  Fortville,  located  about  11.5  miles  north  -  northwest 
of  Greenfield,  and  Cumberland,  located  approximately  10.0  miles 
to  the  west  are  the  other  major  centers  of  population  in  the 
county.  Other  smaller  towns  or  cities  include  New  Palestine,  Phi- 
ladelphia, McCor ds vi 1 le ,  Shirley,  and  Charlottesville.  Total 
county  population  according  to  the  1980  census  is  43,939,  of 
which  27,777  lived  in  areas  classified  as  rural  (3).  Population 
data  for  the  townships  and  major  urban  areas  in  the  county  are 
shown  in  Table  1. 
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Table  1.   1980  Population  Data  For  Hancock  County  (3) 


Ci  ty 

Fortville 
Cum be  rland 
Greenfield 

Township 

Blue  River 
B  randyw  ine 
B  r own 

Buck    Creek 
Center 
Green 
Jackson 
Sugar    Creek 
V  e rnon 


Population 

2,787 

3,375 

11  ,439 


1  ,201 

1  ,658 

2  ,703 
4,675 

16,135 
1  ,686 
1  ,884 
8  ,  114 
5  ,884 


Table     2     shows     the     population     growth     for     Hancock       County        and 
the    City     of    Greenfield    between     1830     and     1980. 
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Table     2.       Population    Growth    Of    Hancock    County,     (1830     -     1980)(4). 

Year  Hancock    Cty.        Greenfield  Year       Hancock    Cty.        Greenfield 


1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 


1  ,436 
7  ,535 
9,698 
12  ,802 
15  ,  123 
17,123 
17,829 
19  ,  189 


3  ,  100 
4,489 


1910  19,030 

1920  17,210 

1930  16,605 

1940  17,303 

1950  20,332 

1960  26,665 

1970  35,096 

1980  43  ,939     (3) 


4  ,448 
4  ,  168 
4  ,  188 
4,821 
6  ,  159 
9  ,049 
9  ,986 
11  ,439     (3) 


Hancock  County  is  served  by  both  road  and  railway  transpor- 
tation facilities.  Several  railway  lines  cross  the  county,  pro- 
viding railway  links  to  nearly  anywhere  in  North  America  outside 
the  county.  The  major  east  -  west  roadways  in  the  county  are  I  - 
70  and  US  40.  US  52  crosses  the  southwest  corner  of  the  county 
and  US  36  crosses  the  northwest  corner  of  the  county.  SR  9  car- 
ries the  bulk  of  the  north  -  south  traffic.  Small  airports  are 
located  at  Greenfield  and  McCordsville,  and  a  larger  facility  is 
located  near  Mt.  Comfort  (2).  Additional  smaller  landing  strips 
are     found     scattered     throughout     the     county. 

Most    of     the     land     in    Hancock    County    was  in       agricultural       use 

in       1979        (5).       Urban       and       forested       land  comprised    most    of     the 

remainder     of     the    county.     Table     3     shows     1979  land    use     distribution 

as     determined     by     the     Indiana     State    Services  Planning    Agency. 
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Table  3.   1979  Land  Use  Data  For  Hancock  County  (5) 


Land  Use 


Acres 


Agricultura 1 

Fores  t 

U  rban 

Water 

Barren 

0  ther 


181  ,090 

10  ,230 

8,670 

390 

100 

360 

200 ,840  total . 

Agriculture  was  the  largest  industry  in  Hancock  County  (2).  There 
were  no  major  heavy  industries,  however,  many  residents  worked  in 
factories  and  other  businesses  in  Indianapolis  and  Anderson.  A 
pharmacology  research  company  located  just  west  of  Greenfield  was 
the  largest  single  industrial  employer  in  Hancock  County.  Hogs 
were  the  main  livestock  raised,  followed  by  feeder  and  dairy  cat- 
tle . 

Most  of  the  water  used  for  industrial  and  municipal  purposes 
in  Hancock  County  was  obtained  from  water  wells  which  intersected 
sand  and  gravel  layers  in  the  glacial  drift  (4).  Few  wells 
exceeded  150  feet  in  depth  and  yields  of  750  gpm  were  common.  The 
maximum  recorded  yield  in  the  county  as  of  1975  was  1,000  gpm 
from   wells   near  Greenfield.   Wells  which  penetrated  bedrock  had 


1  •!  w     .'    .  J  :j 
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maximum  yields  of  approximately  100  CP"!-  Bedrock  of  Devonian   age 

generally   out   -   produced   formations  of  Silurian  age.  Surface 

water  was  used  only  nominally  as  of  1975  (4). 

Climate 

Hancock  County,  Indiana  had  a  humid  continental  climate  and 
was  on  the  fringe  of  the  area  whose  weather  was  influenced  by  the 
Great  Lakes  (2).  Cool,  Canadian  air  masses  alternated  with  trop- 
ical air  masses  from  the  south  providing  the  area  with  an  invi- 
gorating and  variable  climate.  Seasonal  temperature  changes  were 
moderate,  while  extreme  temperature  fluctuations  on  a  day  -to- 
day basis  were  not  uncommon.  C  1  ima to  log i ca  1  data  recorded  at  the 
Greenfield  weather  station  between  1934  and  1963  are  shown  in 
Table  4. 

o 
A  record  high  of  109   K  was  set  at   the   Greenfield   weather 

station   in   July,   1936  (6).  The  lowest  temperature  recorded  was 

o  o 

-18   F  in  January,  1963.  The  mercury  rose  above  90   an  average  of 

34   days   every  year  and  remained  below  freezing  an  average  of  28 
days  per  year. 


Precipitation  was  rather  evenly  distributed  throughout  the 
year,  although  that  which  occurred  during  the  spring  and  early 
summer  generally  exceeded  that  which  fell  in  the  fall  and  winter 
months.  Average  annual  precipitation  was  38.39  inches  (6).  The 
probability  of  unusually  heavy  rains  occurring  in  short  periods 
of  time  is  shown  in  Table  4.  Snowfall  generally  averaged  about  22 
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U    S    DEPARTMENT  OF  COMMZRCE.  WEATHER  BUREAU 
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TABLE  4  .      CLIMATOLOGICAL  SUMMARY   (  6  ) 

MEANS  AND  EXTREMES  FOR  PERIOD     1936-1963 
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+      Also   on   earlier    dates,    months,    or    years 
*     Less  than  one  half. 


CLIMATE  OF  GREENFIELD,  INDIANA 


Greenfield,  located  in  Hancock  County  in  Central  Indiana,  has  an 
invigorating  climate  because  of  the  frequent  changes  of  the  weath- 
er.  Pleasant,  cloudless  days  are  interspersed  with  some  rainy 
davs  throuphout  the  year.   Monsoon  rains  are  unknown  but  rainfall 
is  usually  adequate  in  all  seasons  favoring  a  diversified  agri- 
culture.  In  tht  summer  when  moisture  utilization  is  high,  a  dry 
month  of  below  normal  rainfall  affects  lawns,  pastures,  and  crops. 

Weather  chanpes  every  few  days  come  from  the  passing  of  weather 
fronts  and  associated  centers  of  low  and  high  air  prtssure.  In 
general,  a  high  brings  lower  temperatures,  lower  humidity  and 
sunny  dflys.  An  aporoachlng  low  brings  Increasing  temperatures, 
increasinB  southerly  wind,  higher  humidity,  and  cornmencement  of 
rain  or  showers.  This  activity  is  greatest  in  the  snring  and 
least  in  late  suinnier  and  early  fall. 
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: :  r-t  i^q    sncw  blanket  protects  winter  erains  from  the  very  cold 
a:r  i-ai  :rvari.ibl>'  follows.   Heaviest  snow  storTs  are  those  out 
:  f  :Hc  sc^:hwe?:*.  .   As  tHey  cwirl  northeoptwarc ,  abundant  mois- 
ture :lows  in  from  the  Gulf  of  Mexico.   A  storm  out  of  the  north- 
west, with  an  inward  flow  of  colder,  drier  air,  leaves  less  snow. 
So-"tt  Tid-winters  are  thus  cold  hut  snowfall  is  normal  or  less. 


Rfcl at  1 ve  humi  di ty  is  not  measured  at  this  station  but  estimates 
are  possible  from  the  climatology  of  the  area.   Relative  humid- 
ity varies  on  sunny  summer  days  from  a  percent  in  the  i«0's  in  the 
early  afternoon  to  the  90' s  about  sunrise.   Relative  humidity 
rises  and  falls  much  as  temperature  does  during  a  typical  day 
but  the  highest  percent  usually  occurs  with  the  minimum  tempera* 
ture  and  tht  lowe=t  oercent  with  the  maximum  temperature.   A  cold 
front  is  next  in  i-^nortance  in  chan'-inp  relative  humiditv  down- 
ward . 


Wi_nds  blov  most  freouentlv  from  the  southwest,  hr>wtver, 
or  two  of  the  winter  r-onths,  nrevaillnr  winds  are  north 
Damaeine  i-inds  have  three  sources.   In  the  order  of  diir 
arealcoverage  but  increasing  intensity,  thev  are:  lows  na 
throufih  the  region  ,  t^^under storms  ,  and  tornadoes  .   Onl  v  9 
does  have  been  reported  in  the  cou-tv  since  19" fr.   Verv  f 
of  sufficient  size  to  injurt  people  and  property.   Thundo 
including  incidences  of  liehtninp  and  thunder,  occur  ahoii 
davs  of  the  year.   Most  of  these  occur  in  the  sprinp,  and 
summer.   They  are  seldom  so  severe  as  to  cause  loss  of  li 
perty,  or  crops.   Death  dealing  smog  or  fog  is  unknown. 


1  n  one 
est  . 
n  1  shin", 
aesi  ng 
9  torna- 
few  were 
t  rstor-^s , 


t  i7 
early 
ffe,  pro- 


Heatine  degree  davs  in  the  above  table  provide  a  com.narative  n'jm- 
ber  for  calculating  heatino  requirements  between  different  nl.ices 
and  different  tim.es.  Fuel  tonsumption  for  htatin*:  is  proportion- 
al to  decree  day  totals,  so  a  month  with  twice  the  heating  depree 
days  of  another  month  renuires  twice  as  much  fuel  for  heating. 
Degree  days  for  a  single  day  are  obtained  by  subtracting  the  mean 
temperature  from  63  decrees. 

The  crowme  season  (defined  here  as  the  number  of  days  between 
the  las  I  sonnp  any  first  fall  temperature  of  32^)  a  vc  rapes  17; 
davs  in  lenrth.   The  season  is  193  days  or  m.ore  in  ]0'i  of  the 
v^ars,  1F2  days  or  more  in  25%  of  the  years,  less  than  ;f>0  days 
in  23'^  of  the  years,  and  less  than  1^9  days  in  IO'a  of  the  years. 

Many  davs  of  the  vear  are  nearly  ideal  in  temperature .   A  few 
davs,  in  '.he  sjrrmer  when  t  em,pcra  t  ure^  e>.CL-ed  90,  or  decline  hclow 
zero  in  the  winter,  tend  to  obscure  this  fact.   The  fall  season 
is  considered  bv  r-any  as  the  best  time  of  vear  for  outdoor  ac- 
civicie.^.   Si'^ring  is  also  a  favorite  season  but  actually  this 
scasnn  H^s  more  d.ivs  of  rain  and  thunderstorms.   In  the  :aM  the 
atmos-ibere  in  total  seems  more  quiet.   Air  and  soil  temncraturc-s 
,^re  nearer  in  acretmenc  than  any  other  1 1  me  of  the  year ,  thus , 
convective  activity  is  diminished.   Many  da-'S  are  sunny  and  show- 
ers are  less  frequent. 


L.^wrc^ce  A,  Schaal 

Weather  Bureau  <^tate  CI  imatologi  st 
Purdue  Uni  vers i ty ,  Aeronomv  Denartment 
Lafayette,  Indiana 
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inches  per  year.  The   heaviest   single   day   snowfall   was   eight 
inches  recorded  on  March  10,  1949. 

Winds  ordinarily  blew  from  the  southwest,  however,  northwes- 
terly winds  sometimes  prevailed  in  one  or  two  months  of  the 
winter.  Wind  speeds  20  feet  above  the  ground  surface  averaged 
approximately  7.0  mph  during  September  and  about  11.0  mph  during 
winter  and  early  spring. 


D  ra  ina  ge 

Hancock  County  lies  entirely  within  the  White  River  drainage 
basin  of  the  State  of  Indiana  (7).  The  northwest  corner  of  the 
county  lies  in  the  White  River  basin  proper  while  the  rest  of  the 
county  lies  in  the  East  Fork  subdivision  of  that  drainage  system. 

Locally,  drainage  was  sub  -  parallel  with  the  water  flowing 
toward  the  southwest  in  a  regionally  dendritic  pattern  (see  Fig- 
ure 3).  Preglacial  rivers  drained  to  the  west  in  bedrock  valleys 
(  see  Figure  4).  Sugar  and  Brandywine  Creeks  flowed  to  the  west 
in  the  northern  half  of  the  county  before  turning  s ou thwe s twa rd , 
apparently  due  to  a  broad  band  of  ridge  moraine  located  in  the 
eastern  half  of  the  county.  Clusters  of  infiltration  basins  and 
scattered  kettles  were  common  in  areas  of  ridge  moraine,  some 
associated  with  deposits  of  peat  and  muck. 

Several  glacial  sluiceways  formed  by  the  meltwaters  of  the 
Wisconsinan  glaciation  transected  areas  of  ridge  and  ground 
moraine.   The  most  prominent  of  these   was   associated   with   the 
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Figure  4.   Map  Showing  Preglacial  Bedrock  Valleys  and  Present 
Drainage  System  (2  I ) 
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present-day  watercourse  of  Brandywine  Creek.  Some  of  the  glacial 
sluiceways  were  occupied  by  underfit  streams  while  others  were 
apparently  not  drained.  In  some  cases,  water  drained  in  opposite 
directions  from  a  high  point  within  a  sluiceway  (7). 

The  degra da t iona 1  processes  of  the  Blue  River  and  Brandywine 
and  Sugar  Creeks  resulted  in  some  of  the  most  prominent  relief 
found  in  the  county.  The  Blue  River  was  entrenched  by  the  action 
of  Wisconsinan  glacial  meltwater  and  was  subsequently  partially 
filled  by  outwash  sediments  (4).  The  other  large  streams  in  the 
county,  particularly  Sugar  and  Brandywine  Creeks,  underwent  a 
similar  process  but  on  a  smaller  scale. 

No  natural  lakes  were  found  in  the  county  ,  however,   man 

made   and  natural  ponds  were  found  scattered   throughout  the  area 

(7).  Numerous  ditches  were  excavated  and  several  streams  dredged 

to   improve   drainage   conditions   and   free  low  -  lying  areas  of 

standing  water.  Flooding  was  not  uncommon   along   major  streams, 

and  depressions  in  the  ridge  and  ground  moraine  were  commonly 
subjected  to  seasonal  flooding  (ie.,  during  the  spring). 

Physiography 


Hancock  County  is  located  in  the  Till  Plains  section  of  the 
Central  Lowlands  physiographic  province  of  the  United  States  (8). 
It  is  located  in  the  Tipton  Till  Plains  region  of  the  State  of 
Indiana  (see  Figure  5). 
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Topograp  hy 


The  topography  of  Hancock  County  (see  Figure  6)  was  gen- 
erally flat  to  gently  undulating,  broken  occasionally  by  stream 
valleys  and  hummocky  tracts  of  ridge  moraine.  Areas  of  kettle 
kame  topography  were  found  in  association  with  the  ridge  moraine 
and  shallow,  former  glacial  meltwater  channels  were  found  on  flat 
areas  of  ground  moraine  between  and  intersecting  with  present 
stream  valleys. 

The  greatest  relief  in  the  county,  about  80  feet,  occurs  in 
the  southeast  corner  of  the  county  near  the  Blue  River  and  its 
main  tributaries,  Sixmile  and  Nameless  Creeks  (4).  The  highest 
elevation,  1035  feet  above  mean  sea  level,  occurs  just  north  of 
the  town  of  Shirley  in  the  northeast  part  of  the  county.  The 
lowest  elevation,  781  feet,  is  found  in  the  Sugar  Creek  Valley 
near  the  Shelby  County  line  (4). 

Bedrock  Geology 

The  bedrock  formations  found  beneath  the  overburden  in  Han- 
cock County,  shown  in  Figure  7,  were  of  Silurian  and  Devonian  age 
(4).  The  rock  lithology  of  both  ages  was  limestone  or  dolomite, 
however,  strata  of  Silurian  age  was  more  argillaceous.  A  gen- 
eralized s tra tagraph i c  column  for  central  Hancock  County  is 
shown  in  Table  5. 


The  bedrock  in  Hancock  County  was  overlain  in  most  places  by 
50   to   250  feet  of  glacial  drift  (4).  The  thickness  of  the  drift 
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TABLE    5.  INFERRED  GEOLOGIC  COLUMN  FOR  CENTRAL  HANCOCK  COUNTY  (4) 


Geological 
Units 

Dominant 
Lithology 

Range  of 
Depth 

Approximate 
Thickness 

Elevation  at 
Top  of  Unit 

Glacial  Drift 

clay-till-s&g 

0-150 

150 

900  (Surf.  Elev.) 

Devonian 

Is-dolo 

150-200 

50 

725 

Silurian 

dolo-ls-sh 

200-350 

150 

675 

Maquoketa 

sh-ls 

350-1000 

650 

500 

Trenton 

dolo-ls 

1000-1150 

125 

-100 

Black  River 

dolo-ls 

1150-1500 

350 

-225 

Chazyan 

sh 

1500-1525 

25 

-575 

Knox 

dolo 

1525-3025 

1500 

-600 

Eau  Claire 

ss-sh-dolo-ls 

3025-3625 

600 

-2100 

Mt.  Simon 

ss 

3625-4400 

800 

-2700 

Precambrian 

"granite" 

4400 

XXX 

-3500 

abbreviations:  s&g  =  sand  &  gravel;  sh  =  shale;  Is  =  limestone; 
dolo  =  dolomite;  ss  =  sandstone. 
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was  primarily  a  function  of   the   preglacial   bedrock   topography 

(see   Figure  8)  being  generally  thickest  over  old  bedrock  valleys 

and  thinnest  over  old  bedrock  highs.  There  were  no  known  outcrops 

in  Hancock  County  at  the  time  this  report  was  written  (7).  A  gen- 

erallized  geologic  profile  along  I   -   70,   shown   in   Figure   9, 

illustrates   the   relationship   between  the  glacial  drift  and  the 

bedrock  formations. 

Hancock  County  lies  just  west  of  the  apex  of  a  large  anti- 
cline known  as  the  Cincinnati  Arch  (see  Figure  10).  The  beds  dip 
about  15  feet  per  mile  to  the  southwest.  The  Fortville  fault,  a 
high  angle  fault  with  a  displacement  of  about  50  feet,  cuts 
across  the  northwest  corner  of  the  county. 

Glacial  Geology 


Most  of  the  overburden  in  Hancock  County  was  deposited  dur- 
ing at  least  three  distinct  glacial  episodes.  Material  deposited 
by  the  earlier  Kansan  and  Illinoian  glacial  periods  was  overlain 
by  the  more  recent  overburden  deposited  by  the  Wisconsinan  gla- 
cial ice  sheet  which  receded  approximately  10  to  12  thousand 
years  ago.  Most  of  the  glacial  drift  exposed  at  the  surface  was 
of  Wisconsinan  age,  however,  it  is  possible  that  some  Illinoian 
(Butterville  Formation)  or  Kansan  (Cloverdale  Formation)  drift 
was  exposed  where  relatively  deep  erosional  cuts  were  made  in  the 
overburden  by  Six  Mile,  Nameless,  Brandywine,  and  Sugar  Creeks 
(9).  The  VJisconsinan  drift,  or  Trafalgar  Formation,  was  divided 
into  the  upper  Cartersburg  and  lower  Center  Grove  Till  Members  by 
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a  thin  layer  of  f o s s i  1  i f e r ou s  silt  known  as  the  Vertigo 
alphestris  oughtoni  bed  (9).  Figure  11  shows  the  relationship 
between  the  various  Pleistocene  deposits  in  Hancock  County. 

Drift  thickness  varied  from  less  than  100  feet  to  greater 
than  300  feet  (see  Figure  12)  (10).  Drift  over  300  feet  thick  was 
found  associated  with  a  deep,  preglacial  bedrock  valley  found 
along  the  western  county  line.  The  drift  was  less  than  100  feet 
thick  in  the  southeast  and  northeast  parts  of  the  county.  Drift 
thickness  varied  between  100  and  200  feet  throughout  most  of  the 
rest  of  the  county. 

Ridge  moraine  was  found  in  the  eastern  half  of  the  county 
whereas  ground  moraine  predominated  throughout  the  western  half 
of  the  county. The  ridge  moraine  mapped  by  the  author  correlated 
reasonably  well  with  that  mapped  by  Malott  (11)  and  Leverett 
(12).  However,  the  ridge  moraine  mapped  by  the  author  and  shown 
on  the  engineering  soils  map  which  accompanies  this  report  was 
found  primarily  in  patches  and  isolated  areas  which  were  occa- 
sionally connected  by  narrow  bands,  except  along  the  eastern 
county  line  where  it  was  more  contiguous.  The  ridge  moraine 
mapped  by  Malott  consisted  of  two  tracts,  one  which  skirted  the 
eastern  county  line  and  another  which  stretched  in  an  arc  from 
the  northeast  corner  to  the  southwest  corner  of  the  county. 
Infiltration  basins  and  ice  block  depressions,  some  with  associ- 
ated peat  and  muck,  were  numerous  in  the  generally  more  perme- 
able, coarser  textured  ridge  moraine.  Large  (>  10  acres)  areas  of 
highly   organic   topsoils  located  in  swales  in  the  ground  moraine 
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FIGURE  12.    DRIFT  THICKNESS  OF  HANCOCK  COUNTY  (10) 
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were  more  numerous  than  those  found  in  the  ridge  moraine. 

Outwash  deposits  in  Hancock  County  consisted  primarily  of 
glacial  sluiceway  systems  which  were  found  predominantly  in  the 
central  and  western  parts  of  the  county.  Some  of  the  sluiceways 
were  up  to  3/4  of  a  mile  wide,  such  as  those  associated  with  the 
present  stream  course  of  Brandywine  Creek.  Another  major  sluice- 
way system  was  associated  with  the  upper  reaches  of  Buck  Creek  in 
the  northwest  part  of  the  county.  Relatively  long,  narrow  depo- 
sits of  peat  or  muck  were  found  associated  with  the  Brandywine 
sluiceway  system,  the  largest  of  which  was  located  in  sections  4 
and  9,  T16N,  R7E.  A  broad  band  of  outwash  terrace  was  found  adja- 
cent to  the  Blue  River  in  the  southeast  corner  of  the  county. 
These  outwash  terrace  deposits  were  part  of  extensive  glacial 
valley  -  fill  sands  and  gravels  deposited  by  Wisconsinan  glacial 
meltwaters  along  the  present  coarse  of  the  Blue  River  (4). 

Kames  and  eskers  were  found  throughout  both  the  ridge  and 
ground  moraine.  Clusters  of  kames  were  found  in  sections  16  and 
28  and  29,  T17N,  R8E  in  the  ridge  moraine.  Three  large  (ie.,  more 
than  40  acres)  kames  were  located  in  sections  17  and  18,  T16N, 
R7E. 

ENGINEERING  SOIL  AREAS 
Glacial  Deposits 


Glacial  deposits  in  Hancock  County,   Indiana   include   ridge 
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and  ground  moraine.  The  ridge  moraine  is  found  primarily  in  the 
eastern  half  of  the  county  while  ground  moraine  predominated  in 
the  western  half.  Kames  and  eskers  are  considered  glacial  depo- 
sits but  were  herein  discussed  as  glacio  -  fluvial  deposits. 

Ridge  Moraine 

Ridge  moraine  in  Hancock  County  was  generally  well  -  defined 
and  was  characterized  by  hummocky  topography  with  local  relief 
which  varied  from  about  10  to  30  feet.  Kames  within  the  ridge 
moraine  stood  up  to  approximately  30  feet  or  more  above  the  sur- 
rounding land  surface,  while  the  bottom  of  small  kettle 
ice  block,  or  infiltration  basins  were  found  to  lie  10  to  15  feet 
beneath  the  surrounding  land  surface. 

Swells  in  the  ridge  moraine  typically  had  a  silt  loam  or 
sandy  loam  surface  soil  which  extended  to  a  depth  of  approxi- 
mately 8  to  15  inches  (2).  The  surface  soil  was  underlain  to  a 
depth  of  about  26  to  44  inches  by  a  clay  loam  with  pebbles  and 
some  gravel.  The  basic  underlying  parent  material  of  the  ridge 
moraine  was  a  silty  loam-till  with  pebbles  and  some  gravel. 
Boulders  may  be  expected  within  the  ridge  moraine,  sometimes 
appearing  in  clusters  or  "boulder  trains".  No  such  trains  were 
documented  in  the  literature  reviewed  nor  were  any  suggested  by 
the  available  borehole  data.  Areas  where  boulders  appeared  to  be 
common  were  found  associated  with  areas  of  past  or  present  flu- 
vial activity  during  field  investigations  and  were  located  on  the 
map  which  accompanies  this  report  by  a  symbol  listed  under   "Mis- 
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cellaneous"  in  the  map  legend.  Swales  in  the  ridge  moraine  were 
characterized  by  a  silt  loam  or  clayey-silt  loam  surface  soil 
which  extended  to  a  depth  of  about  6  to  14  inches.  A  sandy  loam 
was  found  beneath  the  surface  soil  to  a  depth  of  approximately  12 
to  32  inches,  which  in  turn  was  underlain  by  a  silt  loam  with 
pebbles  and  some  gravel  which  reached  a  depth  of  about  36  to  72 
inches  (2).  A  silty  loam-till  with  pebbles  and  some  gravel,  the 
basic  parent  material  of  the  ridge  moraine,  was  found  beneath  the 
silt     loam. 

Generalized  profiles  developed  from  agricultural  and  roadway 
soil  survey  data  are  shown  for  both  swells  and  swales  in  ridge 
moraine  on  the  left-hand  side  of  the  engineering  soil  map. 

Roadway  soil  survey  data  obtained  from  boreholes  along  S.R. 
9  (13)  in  the  ridge  moraine  about  1.5  miles  north  of  Greenfield 
revealed  the  following  generalized  texture  related  variations 
with  depth  for  that  section  of  ridge  moraine: 

Table  6.  Ridge  Moraine  Borehole  Texture  Data, 
(boreholes  31,32,33,34)  (13). 


Depth(feet)    AASHTO 


percent 
Sand    Silt    Clay     LL    PL    PI 


0.0- 

1.5 

A  - 

4(0) 

51 

31 

18 

22 

17 

5 

1.5- 

3.0 

A  - 

6(10) 

29 

32 

39 

35 

18 

17 

3.0- 

4.5 

A  - 

4(0) 

45 

33 

22 

21 

15 

6 

4.5- 

6.0 

A  - 

4(2) 

36 

35 

29 

22 

15 

7 
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The  borehole  data  indicated  the  generally  sandy  texture  which  was 
typical  of  the  ridge  moraine  soils.  Note  the  increase  in  plasti- 
city between  about  1.5  to  3.0  feet,  a  common  phenomenon  in  the  B 
horizon  where  clay  minerals  and  clay  -  sized  particles  tend  to 
accumulate.  For  more  detailed  information  for  the  numbered 
boreholes  shown  on  the  engineering  soils  map,  refer  to  Appendix  A 
in  the  back  of  this  report. 

Moisture  content,  specific  gravity,  and  pH  data  obtained 
from  analysis  of  soil  samples  taken  from  boreholes  31,  32,  33, 
and  34  and  adjacent  holes  in  ridge  moraine  are  shown  in  Table  7. 
Figure  13  gives  the  grain  size  distribution,  plasticity  inde- 
cies,  maximum  wet  and  dry  densities,  and  optimum  water  content  of 
a  soil  sample  taken  from  the  B  -  horizon  in  ridge  moraine  along 
S.R.  9  in  Hancock  County.  The  graph  shows  the  relationship 
between  dry  density  and  CBR  for  the  particular  soil  sample  used. 

Ground  Moraine 


Ground  moraine  in  Hancock  County  was  characterized  by  a 
gently  undulating  land  surface  wherein  the  relief  generally  did 
not  exceed  about  10  to  15  feet.  The  broad,  extensinve,  nearly 
flat  areas  of  ground  moraine  were  broken  occasionally  by  stream 
dissection,  old  glacial  sluiceways,  ice  block  depressions,  sandy 
knolls  or  kames,  and  small  tracts  of  ridge  moraine,  particularly 
in  the  north  -  central  part  of  the  county. 
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Figure   13.    Ridge  Moraine  Soil  Property  Data  for  a  Sample  From  the  B-Horizon  (13) 
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Swells  in  the  ground  moraine  were  characterized  by  a  silt 
loam  surface  soil  which  was  underlain  to  a  depth  of  about  12  -  34 
inches  by  a  sandy  loam  (2).  A  sandy-clay  loam  extended  from  an 
average  depth  of  24  inches  to  approxmately  54  inches.  A  clay  loam 
till  with  some  pebbles  and  gravel,  the  basic  parent  material  of 
the  ground  moraine,  was  found  beneath  the  sandy  -  clay  loam. 

Swales  in  the  ground  moraine  typically  had  a  silt  loam  or 
silty  -  clay  loam  surface  soil  which  was  underlain  at  a  depth  of 
8  to  24  inches  by  a  sandy  -  clay  loam.  The  sandy  -  clay  loam  was 
underlain  at  a  depth  of  about  60  inches  by  a  clay  loam  with  some 
pebbles  and  gravel,  the  basic  parent  material  of  the  ground 
moraine.  Generalized  profiles  developed  from  agricultural  and 
roadway  soil  survey  data  and  field  sampling  are  shown  on  the  left 
hand  side  of  the  engineering  soils  map  which  accompanies  this 
report  for  both  high  and  low  topographic  positions  in  the  ground 
moraine.  Profiles  for  all  the  other  engineering  soil  areas  subse- 
quently described  are  also  shown  on  the  map. 


The  textural  data  shown   in   Table   8   were  arrived  at   by 

averaging   the   values   of   several  soil  samples  taken  at  various 

depths  obtained  from  roadway  soil  survey  borings  made   in  ground 
moraine  throughout  the  county. 
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Table  8.   Ground  Moraine  Borehole  Texture  Da t a ,  ( bo r eho  1  e s  2,3,4,5, 

6,14,15,16,20,23,  and  38)  (  14 )  ,  (  15  )  . 
percent 
Depth(feet)   AASHTO         Sand     Silt     Clay      LL   PL   PI 


0  .0 

- 

1.5 

A 

-  6 

1  .5 

- 

3.0 

A 

-  7 

3  .0 

- 

4.5 

A 

-  5 

4  .5 

- 

6.0 

A 

-  6 

6  .0 

- 

8.5 

A 

-  3 

8  .5 

_ 

10  .0 

A 

-  6 

37 

37 

26 

32 

19 

13 

21 

40 

39 

51 

23 

28 

38 

34 

28 

25 

18 

7 

41 

28 

31 

32 

17 

15 

57 

21 

22 

21 

12 

9 

31 

37 

32 

28 

16 

12 

The  borehole  data  indicated  that  the  texture  of  ground  moraine 
soils  was  generally  less  coarse  than  ridge  moraine  soils  (see 
Table  6).  However,  inspection  of  the  AASHTO  classification  shows 
the  ground  moraine  soil  ranged  from  A  -  3  to  A  -  7 ,  indicative  of 
the  textural  variations  found  within  the  heterogeneous  deposits 
of  ground  moraine.  Again  note  the  inrease  in  plasticity  in  the 
B-horizon  at  a  depth  of  about  1.5  -  3.0  feet. 

The  engineering  soil  data  shown  in  Table  9  and  Figures  14 
and  15  were  obtained  by  analysis  of  soil  samples  taken  from 
borehole  #36  in  the  ground  moraine.  It  should  be  understood,  as 
previously  mentioned,  that  the  texture  of  soils  developed  in 
ground  moraine  can  vary  greatly  and  the  engineering  properties 
vary  accor d ing 1 y . The  engineering  soil  properties  shown,  although 
site  -  specific,  may  provide  the  engineer  with  some  idea  of  the 
kinds  of  values  which  might  be  expected  for  the  tests  indicated 
for  samples  taken  from  ground  moraine  in  Hancock  County. 
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Table  9.   Ground  Moraine  Soil  Property  Data  C I  5). 


CBR  TEST  RESULTS 


Station:  61+60  Boring  §2 

Offset:     45'    Rt 

Depth:      0.5-2.0. 

Description:      Dark  Gray  Clay   Loam  with   trace   of   organic  matter   A-6(9) 

Max.    Std.    Proctor   Dry  Density    I07.it 

Optimum  Mo! sture:      17-8 
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As    Molded 

18.1 
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22.9 
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94.6 

%  Max.    D 
Dens.    PC 

87.4 

ry 

f           Swell. 
0,40 

A 

CBR.   % 

1 

0.87 

2 

18.2 

23.3 

96.7 

89.4 

0.40 

1.21 

3 

18.5 

21.6 

100.5 

92.9 

0.30 

3.67 

4 

18. i+ 

21.4 

101.6 

94.0 

0.30 

3.32 

5 

18.4    . 

18.8 

106.8 

99.4 

0.08 

6.30 

6 

18.3 

19.2 
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0.20 

6.71 

Average 

18.3 

21.2 

Dry  Dens 

ty 

PCf 

%  Ma 

X.    Dry   Density 

Se 

lected  CBR. 

-1 

107.4 

100 

6.6 

102 
96 

0 

7 

95 
90 

4.0 
1.6 
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Sample  Hp.rrlptlnn         Dark  gray  clay  loam  with  trace  of  organic  matter         A-6(9) 
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Figure  I  4.  Ground  Moraine  Soil  Property  Data  (15). 
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Figure   I  5.    Ground  Moraine  Soil  Property  DataC  I  5).- 
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Some  Roadway  borehole  data  for  Wisconsinan  age  (Trafalgar 
Formation)  till  revealed  a  distinct  increase  in  N-values  between 
a  depth  of  about  10  to  15  feet  (19),  presumably  associated  with 
the  f OS s i  1  i f e rou s  silt  bed  (9).  An  example  of  this  phenomenon  is 
given  in  Table  10  which  lists  N-values  for  a  borehole  made  in 
Wisconsinan  drift  in  Hancock  County  (19). 

Table  10.   Penetration  Data  for  Ground  Moraine  (19) 


Sample  #      Soil  Classification 


N-value    depth(ft) 


1 
2 
3 
4 
5 
6 
7 

8 
9 

10 


Brown  clayey  silt  with  trace  gravel 
Gray  sand  with  gravel 
Gray  clayey  silt  with  trace  gravel 
Gray  clayey  silt  with  trace  gravel 
Gray  sand  and  gravel  with  silt 
Gray  sand  and  gravel  with  silt 
Gray  clayey  silt  with  trace  sand 

and  grave  1 
(same  as  sample  7) 
(same  as  sample  7) 
(same  as  sample  7) 


15 

3.5-5  .0 

55 

8.5-10 

29 

13  .5-15 

28 

18  .5-20 

30 

23  .5-25 

33 

28 .5-30 

41 

33  .5-35 

43 

38  .5-40 

42 

43  .5-45 

40 

48  .5-50 

-  39  - 


Table  11  gives  the  areal  distribution  of  the  pedalogical 
soil  series  which  developed  on  ground  and  ridge  moraine  in  Han- 
cock County  as  a  percent  of  total  county  area. 


Table  11.  Relative  Ditribution  of  Soil  Series  Developed  on  Ground 

and  Ridge  Moraine  (2). 


Soil  Series 


Percent  of  County  Area 


B  rooks  ton 

Crosby 

M  iami 


33  .0 
40  .1 
14  .0 


87.1  tota 1 


Ridge  and  ground  moraine  comprised  nearly  90  percent  of  the 
county  surface  area  and  were  by  far  the  predominant  engineering 
soil  areas  in  Hancock  County.  There  were  small  inclusions  of 
soil  series  other  than  the  three  primary  ones  shown  in  the  ridge 
and  ground  moraine.  The  engineering  properties  of  these  and  all 
other  pedalogical  soil  series  subsequently  mentioned  with  regard 
to  the  engineering  soil  areas  are  listed  in  Appendix  B  of  this 
report.  Appendicies  C  through  F  give  soil  characteristics  useful 
for  planning  various  engineering  facilities. 
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GLACIO  -  FLUVIAL  DEPOSITS 


Glacio  -  fluvial  deposits,  as  herein  defined,  included  all 
land  form  -  parent  material  associations  deposited  by  waters 
derived  from  the  continental  ice  sheets.  Outwash  terraces,  gla- 
cial sluiceways,  thin  outwash  -  covered  drift,  and  kames  and  esk- 
ers  were  considered  the  glacio  -  fluvial  deposits  found  in  Han- 
cock County,  Indiana. 

Ou  twa  s  h  Terraces 

Outwash  terraces  were  found  in  the  southeast  corner  of  Han- 
cock County  adjacent  to  the  Blue  River  and  along  two  of  its  main 
tributaries,  Six  Mile  and  Brandywine  Creeks.  Outwash  terrace 
deposits  differred  from  recent  river  terraces  in  that  they  were 
composed  primarily  of  sediment  (mostly  sand  and  gravel)  derived 
from  the  Wisconsinan  ice  sheet  and  were  deposited  by  meltwaters. 
Recent  river  terraces  were  composed  of  recently  eroded  sediments 
and  outwash  sands  and  gravels  which  had  been  reworked  (ie., 
moved,  abraided  and  further  rounded)  by  post  -  glacial  fluvial 
processes.  The  outwash  terraces  along  the  Blue  River  were  gen- 
erally broader  and  more  extensive  than  those  found  along  Six  Mile 
and  Brandywine  Creeks  and  their  contemporary  counterparts,  the 
recent  river  terraces. 


Both  recent  river  and  outwash  terrace  deposits  were  formed 
by  similar  processes  and  were  composed  of  comparable  parent 
materials.  Subsequently,  similar  soils  developed  on  them.  Outwash 


p  i  :) 
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terraces,  in  general,  varied  more  greatly  in  texture  laterally, 
(presumably  because  they  were  broader  and  were  deposited  by  water 
which  varied  more  in  velocity  and  sediment  size  carrying  capa- 
city), and  were  generally  more  coarse  and  more  poorly  sorted  than 
the  recent  river  terraces.  Outwash  terrace  deposits  were  commonly 
overlain  by  approximately  8  to  15  inches  of  a  silt  loam  or  sandy 
silt  loam  surface  soil  which  was  underlain  to  a  depth  of  about  20 
to  34  inches  by  a  sandy  -  silt  loam  soil  (2).  Between  about  26  to 
48  inches  was  found  a  gravelly  -  clay  loam  which  was  underlain  by 
stratified  sands  and  gravel  with  some  cobbles  and  boulders,  the 
basic  parent  material  of  outwash  terraces. 

The  primary  pedalogical  soil  series  which  developed  on  the 
outwash  terraces  was  the  Ockley  soil.  Rensselaer  and  Westland 
soils  were  also  found  on  the  outwash  terraces,  however,  they  were 
developed  in  the  low  -  lying  sluiceway  channels,  current  scars, 
and  infiltration  basins  (2).  Numerous  operating  and  abandoned 
gravel  pits  were  located  on  the  outwash  terraces.  The  Ockley  soil 
series  occupies  about  2.5  percent  of  the  surface  area  of  Hancock 
County  ( 2 ) . 

Glacial  Sluiceways 


Glacial  sluiceways  were  most  common  in  the  ground  moraine, 
however,  they  were  also  found  in  the  ridge  moraine  and  as  braided 
stream  -  like  channels  on  the  outwash  terraces.  In  some  cases, 
streams   occupied   parts   or   all  of  old  sluiceway  systems  or  cut 


Iff) 


.  I, 
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across  them,  reworking  the  old  sluiceway  sediments  and  depositing 
new  alluvial  material.  Present  drainage  appeared  to  be  in  oppo- 
site directions  from  a  high  point  within  some  of  the  sluiceways 
and  man  -  made  drainage  trenches  were  not  uncommon  to  help  facil- 
itate the  movement  of  water.  Surface  soils  near  the  upper  reaches 
of  many  small  streams  near  the  drainage  divides  were  virtually 
analogous  to  undisturbed  glacial  sluiceway  sediments,  regardless 
of  whether  or  not  these  present  drainageways  ever  served  as  melt- 
water  channe  1  s . 

Sluiceways  Over  Outwash  Terraces 


Glacial  sluiceways  were  found  on  the  outwash  terraces  along 
the  Blue  River  in  the  southeast  corner  of  Hancock  County.  These 
sluiceways  were  characterized  by  a  loam  or  silty  -  clay  loam  sur- 
face soil  which  was  underlain  at  a  depth  of  about  12  to  15  inches 
by  a  clay  loam  with  pebbles  which  extended  to  a  depth  of  about  36 
to  48  inches  (2).  The  clay  loam  graded  into  the  stratified  sand 
and  gravel  parent  material  of  the  outwash  terraces  through  a  one 
to  two  feet  thick  transitional  zone.  Several  operating  gravel 
pits  were  located  in  the  sluiceways  on  the  agricultural  map 
sheets  (2).  The  Westland,  Rensselaer,  and  Whitaker  pedalogical 
soil  series  were  developed  on  the  sluiceways  over  outwash  ter- 
races . 
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Sluiceways  Within  Ground  and  Ridge  Moraine 

Glacial  sluiceways  within  ground  and  ridge  moraine  were 
characterized  by  a  silty  -  clay  loam  surface  soil  which  was 
underlain  at  a  depth  of  about  12  inches  by  a  clay  loam  with  peb- 
bles that  extended  to  a  depth  of  about  36  to  52  inches  (2).  The 
clay  loam  was  underlain  by  a  stratified  sandy  -  silt  loam  with 
some  gravel.  The  stratified  sluiceway  sediments,  which  may  con- 
tain up  to  10  percent  gravel  (2),  were  generally  underlain  at  a 
depth  of  approximately  10  to  12  feet  by  a  sandy  loam  or  loamy 
till  soil  with  some  gravel,  the  basic  parent  materials  of  ridge 
and  ground  moraine,  respectively. 


Glacial  sluiceways  were  not  used  extensively  as  a  source  of 
sand  and  gravel  (2)  with  the  exception  of  the  sluiceway  system 
associated  with  the  present  course  of  Brandywine  Creek.  Several 
ponds  were  found  on  the  1941  aerial  photography  where  gravel  pits 
were  operating  or  were  abandoned.  Numerous  additional  gravel  pits 
were  located  on  the  agricultural  map  sheets  along  the  sluiceway 
system  associated  with  Brandywine  Creek.  Roadway  soil  survey 
borehole   texture  data  for  Sluiceways  are  shown  in  Table  12. 
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Table     12.       Sluiceways    Tcxtural    Data     (boreholes     11,25,     and    30)(14),(16) 


Depth(feet)       AASHTO 


percent 
Sand  Silt  Clay 


LL    PL    PI 


1  .0  - 

2.5 

A  - 

7  - 

6 

22 

5  0 

28 

42 

22 

20 

2.5- 

4.0 

A  - 

7  - 

2 

26 

40 

34 

41 

19 

22 

4.0- 

5.5 

A  - 

6 

52 

29 

19 

28 

14 

14 

5.5- 

7.0 

A  - 

5 

45 

37 

18 

25 

15 

10 

7.0- 

8.5 

A  - 

4 

62 

27 

11 

19 

17 

2 

The  borehole  data  indicated  the  general  increase  in  sand 
content  with  depth  to  8.5  feet.  The  sluiceway  sediments  within 
the  ground  and  ridge  moraine  areas  may  extend  to  a  depth  of  20 
feet  or  more.  Note  also  that  the  surface  soils  were  of  moderate 
plasticity.  Table  13  shows  the  relative  distribution  of  the 
pedalogical  soil  series  which  were  developed  on  sluiceways  in 
Hancock  County,  Indiana. 
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Table  13.  Distribution  of  Soil  Scries  Developed  on  Glacial 
Sluiceways  (2). 


Soil  Series 

Rensselaer 
Wes  tland 
Whi  take  r 


Percent  of  County  Area 

1  ,5 
0.5 
0.3 


2.3  total . 


Westland  soils  not  associated  with  sluiceways  were  found  on 
recent  river  and  outwash  terraces,  however,  these  areas  comprised 
a  small  amount  of  the  total  2.3  percent  of  the  county  covered  by 
the  Rensselaer,  Westland,  and  Whitaker  soil  series,  the  soils 
which  developed  on  the  glacial  sluiceways. 

Thin  Outwash  Over  Drift 


Numerous  areas  where  water  had  deposited  a  thin  (less  than  5 
feet)  layer  of  outwash  or  alluvial  material  were  found  in  Hancock 
County  along  present  and  abandoned  watercourses.  These  areas 
differ  from  terrace  deposits  in  that  the  ground  surface  is  not  as 
smooth,  presumably  because  the  blanket  of  alluvial  material  was 
not  thick  enough  to  mask  the  former  land  surface.  Areas  of  thin 
outwash  over  drift  also  differ  from  areas  of  water  -  reworked 
till   (discussed   with  alluvial  deposits)  in  that  some  deposition 
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took  place,  whereas  areas  of  till  which  were   reworked   by   water 
were  more  rugged  due  to  lack  of  significant  sediment  deposition. 

Areas  of  thin  outwash  over  till  were  characterized  by  a  loam 
or  sandy  loam  surface  soil  which  was  underlain  at  a  depth  of 
about  10  to  15  inches  by  a  sandy  -  clay  loam  with  gravel  which 
extended  to  a  depth  of  about  34  to  54  inches  (2).  Beneath  the 
sandy  -  clay  loam  was  found  a  stratified  sandy  -  silt  loam  or 
loam  to  a  depth  of  56  to  60  inches.  Beneath  about  60  inches  was 
found  the  parent  material  of  the  drift,  usually  a  loam  or  sandy 
loam  -  till  in  the  case  of  ground  and  ridge  moraine,  respec- 
tively. 

The  primary  pedalogical  soil  series  which  developed  on  areas 
of  thin  outwash  over  drift  were  the  Whitaker  and  Martinsville. 
Soils  commonly  found  adjacent  to  areas  of  thin  outwash  over  drift 
are  the  Westland,  Ockley  and  Rensselaer  soil  series.  These  areas 
comprised  less  than  1.0  percent  of  the  total  county  area  (2). 


Kames  and  Eskers 


Numerous  kames  and  esker  -  like  features  were  found  in  Han- 
cock County  (see  Glacial  Geology  for  locations  of  prominent 
features).  Kames  and  eskers,  although  both  composed  of  glacial 
sands  and  gravels,  are  thought  to  have  formed  by  somewhat  dif- 
ferent processes  and  by  definition  are  of  different  shapes.  Kames 
are  usually  knob  -  like  hills  several  acres  in  size  ranging  up  to 
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about  35  feet  in  height.  Eskers  are  narrow,  winding  ridges 
between  about  10  to  20  feet  in  height  and  from  several  hundred 
yards  to  several  miles  in  length.  Although  several  of  the  kames 
in  Hancock  County  were  quite  large, (ie.,  >  40  acres),  the  eskers 
were  subdued  features  generally  not  exceeding  0.5  miles  in  length 
and  10  feet  in  height. 

A  silt  loam  surface  soil  was  developed  on  kames  and  eskers. 
It  was  underlain  at  a  depth  of  about  13  inches  by  a  clay  loam 
which  extended  to  a  depth  of  about  21  inches  (2).  Gravelly  -  clay 
loam  underlaid  the  clay  loam  to  a  depth  of  approximately  50 
inches.  Beneath  about  50  inches  was  found  stratified  sand  and 
gravelly  sand,  the  parent  material  of  kames  and  eskers. 

G  la ci o- f luvia 1  deposits  were  utilized  as  sources  of  sand  and 
gravel  for  concrete  aggregate  and  roadway  subgrade  fill.  Table 
14  shows  fragment  size  distribution  and  lithology  data  for  a 
valley-train  (outwash  terrace  or  sluiceways)  and  a  kame  deposit 
in  Hancock  County.  These  data  may  be  useful  in  evaluating  possi- 
ble new  aggregate  sources  with  respect  to  specific  engineering 
purposes . 


Ockley  soils  with  small  inclusions  of  Miami  soils  were 
developed  on  the  kames  and  eskers  found  in  Hancock  County  (2). 
Kames  and  eskers  were  not  extensively  utilized  as  a  source  of 
sand  and  gravel,  although  there  was  evidence  on  the  1941  aerial 
photographs  of  past  excavation  and  some  pits  were  operating  at 
the  time  of  this  writing.  Kames  and  eskers  comprised  less  than 
one  percent  of  the  total  county  area. 
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Table  I  4 

Grain  Size  Distribution  of  Valley-train  and  Kame  Deposits 

from  Schneider  and  Gray  (1966) 


size  Analysis  of  Sampl 

es  of  the  Oytwash  Facies 

of  the  Atherton  Formation 

JEJ,  in?i,  sec. 

9,  T.151T. ,  R.7E. 

Sand/Gravel  Ratio 

Percentage  hy  Weight 

i-i"     h-V     l-V 

61/39 

ZJ,         10    67 

Size  Analyses  of  Saaples  of  the  Sane  Faciee 

of  the  Trafalgar  Foraation 

SEi,  SVfi,  sec. 

29,  T.17N.,  R.7E. 

Grade  Size 

Percentage  by  Tfeight 

Gravel : 

l"to  it" 

32 

i  i  to  1" 

16 

V  to  i" 

7 

Sand: 

Below  i" 

^5 

Lithologlc  Conpositlon  of 

Gravel  Fractions  from  Samples 

of  the  Kane  Facies  of 

the  Trafalgar"  Foraation 

SEi,  SWi,  sec. 

29,  T.17N.,  R.7E. 

Rock  Type 

Percentage  by  Weight 

Limestone 

20 

Dolonltlc  IJinestone 

22 

Dolomite 

32. 

other  sedimentary 

rocks 

9 

Igneous  rocks 

10 

Metaaorphlc  rocks 

6 
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Alluvial  Deposits 


Flood  Plains 


The  broadest  flood  plain  in  Hancock  County  was  that  of  the 
Blue  River  which  was  nearly  a  half  mile  wide  at  the  Shelby  County 
line.  Other  relatively  major  flood  plains  were  developed  along 
Six  Mile,  Nameless,  Brandywine,  Sugar,  and  Buck  Creeks,  however, 
none  of  them  exceeded  one  quarter  of  a  mile  in  width. 

Flood  plain  surface  soils  were  characteristically  silt  loams 
or  silty  -  clay  loams,  possibly  with  some  pebbles  (2).  The  sur- 
face soil  was  underlain  at  a  depth  of  12  to  26  inches  by  a  loam 
or  stratified  silty  -  clay  loam  which  was  underlain  at  a  depth  of 
approximately  30  to  54  inches  by  a  stratified  sandy  -  silty 
clay  loam,  or  a  stratified  gravelly  -  sandy  loam,  the  basic 
parent  materials  of  the  flood  plain  soils. 

Several  sand  pits  were  operating  in  flood  plain  soils  in 
Hancock  County,  particularly  along  Brandywine  and  Sugar  Creeks. 
Several  ponds  were  located  within  the  flood  plains,  perhaps  asso- 
ciated with  former  sand  pit  operations.  Small  swampy  areas  and 
deposits  of  peat  or  muck  were  not  uncommon  in  the  alluvial 
plains,  particularly  adjacent  to  the  valley  walls. 


The  primary  soils  developed  on  the   flood   plains   were   the 
Eel,   Genesee,   Shoals,  and  Sloan  soil  series.  Table  15  gives  the 
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areal  distribution  of  these  soils  in  Hancock  County. 


Table  15.  Distribution  of  Flood  Plain  Soil  Series  (2) 


Soil  Series 


Percent  of  County  Area 


Eel 

G  ene  see 
Shoa  Is 
Sloan 


1.2 

0  .9 

1  .7 
1  .8 


5.6  total . 


Recent  River  Terraces 


Recent  River  terraces  include  all  the  terrace  deposits  that 
were  formed  post  -  glacially  (ie.,  after  the  meltwaters  had 
abated).  Recent  river  terraces  were  generally  smaller  than 
outwash  terraces  and  were  confined  to  areas  immediately  adjacent 
to  current  watercourses.  They  were  generally  topographically 
lower  and  were  composed  of  finer,  better  sorted  sands  and  gravels 
than  the  outwash  terraces.  The  sand  and  gravel  was  primarily 
recently  eroded,  however,  substantial  quantities  were  probably 
redeposited  outwash  sands  and  gravels.  The  better  sorting  of 
recent  river  as  compared  to  outwash  sands  and  gravels  may  be 
attributed  to  a  lower  water  velocity  and  more  consistent  flow 
rates   in   contemporary   rivers  as  opposed  to  meltwater  channels. 
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Most  of  the  recent  river  terraces  in  Hancock   County   were   found 
along  Six  Mile,  Nameless,  Brandywine,  and  Sugar  Creeks. 

Recent  river  terraces  were  characterized  by  a  silt  loam  or 
sandy  -  clay  loam  surface  soil  which  extended  to  a  depth  of 
approximately  lA  to  20  inches.  The  surface  soil  was  underlain 
to  a  depth  of  46  to  68  inches  by  a  gravelly  -  clay  loam  or  sandy 
-  clay  loam  which  in  turn  was  underlain  by  stratified  sand  and 
gravel  or  sandy  -  silt  loam  with  gravel,  the  basic  parent  materi- 
als of  recent  river  terrace  soils. 

The  primary  pedalogical  soil  series  developed  on  recent 
river  terraces  were  the  Ockley  and  Westland.  Gravel  pits  were  not 
uncommon  on  recent  river  terraces,  particularly  along  Sugar  and 
Brandywine  Creeks.  Recent  river  and  outwash  terraces  covered 
about  3.0  percent  of  the  county  surface  area  (2). 

Water  -  Reworked  Till 


Many  areas  of  water  -  reworked  till  were  found  in  Hancock 
County.  These  areas  were  characterized  by  a  gently  rolling  land 
surface  and  were  identified  on  the  aerial  photographs  by  a  bland, 
blurry  surface  soil  texture  appearance  with  subdued  but  definite 
relief.  These  areas  were  always  associated  with  past  or  present 
watercourses,  particularly  near  drainage  divides,  within  old 
sluiceway  systems,  and  at  past  or  present  stream  junctions  where 
water  commonly  passed  through  overflow  channels.  Areas  of  water 
reworked  till  developed  anywhere  that  water  intermittently  flowed 
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over   the   land   surface,   eroding   and  redepositing  the  material 
present  but  adding  little  new  sediment. 

The  water  essentially  scoured  the  land  surface  in  a  sheet- 
wash  effect  and  tended  to  remove  some  of  the  fines  (silt  and 
clay)  leaving  a  sand  loam  surface  soil.  An  increase  in  sand  con- 
tent is  expected  to  a  depth  of  about  2.5  to  4.0  feet.  Beneath 
this  depth  is  found  a  thin  zone  of  clay  accumulation  which  is 
underlain  by  the  native  parent  material,  the  glacial  till  of  the 
ridge  or  ground  moraine.  Field  investigations  revealed  dense 
accumulations  of  boulders  exposed  by  action  of  the  water  which 
are  not  uncommon  in  areas  of  water  -  reworked  till.  The  pedalogi- 
cal  soil  series  developed  on  water  -  reworked  till  included  the 
Martinsville  and  Whitaker  (2).  These  soils  are  also  found  on  thin 
outwash  over  till.  Table  16  shows  the  areal  distribution  of 
these  soils  in  Hancock  County. 

Table  16.  Distribution  of  Soil  Series  Developed  on   Areas 

of  Thin  Outwash  Over  and  Water  -  Reworked  Till  (2). 


Soil  Series 


Percent  of  County  Area 


Martinsville 
Whi  take  r 


0  .4 
0.3 


0.7  total 


-  >'  r  i  . 


,      n  f  ; , 


-  53  - 


Depressional  Deposits 
P  ea  t  and  Muck 

Numerous  deposits  of  peat  and  muck  were  found  in  Hancock 
County,  particularly  in  areas  of  ridge  moraine  and  along  old  gla- 
cial sluiceways  systems  and  present  stream  channels.  Two  large 
areas  of  peat  and  muck,  up  to  two  miles  in  length  were  found 
along  the  Brandywine  sluiceway  system  in  the  north  -  central  part 
of  the  county.  Numerous  small  deposits  of  peat  and  muck  associ- 
ated with  infiltration  or  kettle  -  like  basins  dotted  some  areas 
of  ridge  moraine.  Deposits  of  peat  and  muck  were  uncommon  in  the 
ground  moraine,  except  along  sluiceways  and  stream  channels. 

Some  areas  of  peat  and  muck  were  overlain  by  up  to  12  inches 
of  an  or ganic-s i 1 ty- c lay  surface  soil,  while  peat  and  muck  was 
found  at  the  surface  in  other  areas.  Peat  or  muck  generally 
extended  to  a  depth  of  36  to  72  inches  according  to  agricultural 
soil  survey  data  (2),  however,  it  was  known  that  peat  and  muck 
may  extend  to  tens  of  feet  beneath  the  surface  in  such  deposits. 
The  peat  and  muck  was  generally  underlain  by  a  transitional  zone 
of  a  loamy  organic  soil  or  or gani c- sandy- c lay  loam.  Beneath  the 
transitional  zone  was  found  the  basic  parent  material  of  the  sur- 
rounding land  form,  usually  glacial  till  of  the  ridge  moraine, 
outwash  of  the  sluiceway,  or  alluvial  soils  of  the  flood  plains 
and  terraces. 


The  Palms  soil  series  was  developed  on  deposits  of  peat   and 
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muck  in  Hancock  County  (2).  According  to  agricultural  soil  survey- 
data,  the  Palms  series  covered  about  0.2  percent  of  the  county 
surface  area. 

Areas  of  Highly  Organic  Topsoil 


Areas  of  highly  organic  topsoil  were  found  in  association 
with  swales  or  shallow  ice  -  block  depressions  in  the  ground  and 
ridge  moraine.  These  areas  were  found  mostly  in  ground  moraine 
and  were  commonly  associated  with  shallow,  poorly  developed 
sluiceway  systems.  Highly  organic  topsoil  was  also  found  in 
infiltration  basins  in  ridge  moraine  and  terrace  deposits.  Not 
all  areas  were  shown  on  the  map  because  of  small  size. 

Areas  of  highly  organic  topsoil  were  commonly  overlain  by  8 
to  14  inches  of  an  organic  silt  or  organic  silty  clay  surface 
soil.  The  surface  soil  was  underlain  to  a  depth  of  about  32  to  40 
inches  by  an  organic  silt  loam  or  an  organic  silty  -  clay  loam. 
The  organic  soils  were  underlain  by  a  thin  (0  to  12  inches)  layer 
of  clay  loam  or  silty  -  clay  loam  which  in  turn  was  underlain  by 
a  sandy  loam  or  silt  loam  glacial  till.  In  some  places,  a  thin 
(2  to  6  inch)  layer  of  a  non-organic  clay  or  silty-clay  overlaid 
the  organic  surface  soil. 

The  Milford  and  Kokomo  soil  series  were  developed  on  areas 
of  highly  organic  topsoil  (2).  The  areal  distribution  of  these 
soil  series  in  Hancock  County  is  shown  in  Table  17. 
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Table  17.  Distribution  of  Soil  Series  Developed  on  Areas 

of  Highly  Organic  Topsoil  (2). 


Soil  Series 


Percent  of  County  Area 


Kok  omo 
Milf ord 


1.1 
0  .5 


1.6  total . 


Areas  of  High  Boulder  Accumu la  t ion 


Field  investigations  revealed  several  areas  of  high  boulder 
concentration  in  Hancock  County  as  previously  mentioned  with 
respect  to  some  of  the  engineering  soil  areas.  The  evidence  found 
did  not  suggest  the  presence  of  boulder  trains  which  were  depo- 
sited by  the  glaciers  as  such,  but  rather  that  the  action  of 
water  had  left  behind  the  relatively  large  rock  fragments  which 
it  could  not  move.  Areas  of  high  boulder  concentration  were  found 
in  areas  of  water  -  reworked  till  and  thin  outwash  over  till.  An 
area  was  also  located  along  the  margin  of  a  recent  river  terrace 
where  it  met  an  old  outwash  terrace  in  the  southeast  corner  of 
the  county  along  the  Blue  River.  Some  areas  of  high  boulder  con- 
centration were  found  in  ridge  and  ground  moraine,  commonly  asso- 
ciated with  recent  alluvial  activity.  Areas  of  high  boulder  con- 
centration were  identified  by  a  symbol  shown  under  the  ^miscel- 
laneous' heading  of  the  map  legend. 
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Appendix     B  -Table  of  Estimated 


Soil  series  and  map  symbols 


Depth  to 

seasonal 

high  water 

table 


Depth 

from 

surface 


USDA  texture 


Classification 


Unified 


AASHTO 


Brookston:     Br 


Crosby:     CrA. 


Eel:     Ee.. 


Genesee:     Ge._ 


Kokomo:     Ko.. 


Martinsville:     MaA,  MaB2.. 


Miami: 

MmA,  MmB2,  MmC2,  MmD2. 

MpC3,  MpD3.. 

Milford:     Mr.._ 

Ockley:     OcA,  OcB2,  OkC2 


Palms:     Ps 


Rensselaer:     Re.. 


Shoals:     Sh. 


Sloan:     So. 


Ft 

0-1  or 
ponded 

1-3 


2-4 


>4 


0-1  or 
ponded 

>4 


>4 
>4 


0-1  or 
ponded 


>4 


0-1  or 

ponded 

0-1  or 
ponded 


1-3 


0-1  or 
ponded 


In 

0-12 
12-54 
54-60 

0-12 
12-40 
40-60 

0-12 
12-39 
39-60 


0-12 
12-54 
54-60 

0-11 

11^4 
44-60 

0-13 
13-54 

54-60 


0-C 
6-33 

33-60 
0-6 
6-23 

23-60 

0-9 
9^0 

40-60 

0-13 
13-21 
21-49 
49-60 


0-30 
30-45 
45-60 

0-11 
11^2 
42-60 


0-11 
11-60 


0-13 

13-34 
34-60 


Silty  claj'  loam  _. 

Clay  loam 

Loam 


Silt  loam.... 
Clay  loam.. 
Loam... 


Silt  loam 

Silt  loam,  loam,  clay  loam  . 
Sand,  sandy  loam 


Silt  loam 

Silt  loam,  loam 

Sandy  loam,  loamy  sand. 


Silty  clay  loam._ 

Silty  clay  loam,  clay  loam- 
Loam 


Loam 

Clay  loam,  sandy  clay 

loam,  sandy  loam. 
Sand  and  silt  loam 


Silt  loam  .  . 
Clay  loam  . 

Loam 

Clay  loam.. 
Clay  loam.. 
Loam 


Silty  clay  loam.. 

Silty  clay  and  silty  clay 

loam. 
Silty  clay  loam,  silt  loam.. 


Silt  loam,  loam.- 

Clay  loam 

Gravelly  claj'  loam. 
Gravelly  sand._ 


Muck 

Loam 

Gravelly  loamj'  sand._.. 


Silty  clay  loam__ 

Clay  loam,  silty  claj'  loam- 
Silt  loam,  sandy  loam,  clay 
loam,  and  sand. 

Silt  loam 

Loam,  silt  loam,  clay  loam, 
and  sandy  loam. 

Silty  clay  loam._ 


Clay  loam,  loam _ 

Sandy  loam,  loam,  loamy 
sand. 


CL 

CL  or  CH 

CL 

CL-ML  or  CL 

CL 

ML,  CI^ML,  or  CL 

CL  or  CL-ML 
CL  or  ML 
SM,  SM-SC 


CL  or  ML 
CL  or  ML 
SM,  SM-SC 

CL  or  CH 
CL  or  CH 
CL 

CL,  CL-ML 
CL,  Cl^ML,  or 

SM-SC 
SM-SC  or  SC 


CL,  CL-ML,  or  CL 

CL 

ML,  CL-ML,  or  CL 

CL 

CL 

ML,  CL-ML,  or  CL 

CL  or  CH 
CL  or  CH 

CL 

CL  or  CL-ML 
CL 

CL  or  SC 

SP,  SP-SM,  GP,  or 
GP-GM 

Pt 

CL-ML  or  CL 
SP-SM  or  SM 

CL  or  CH 
CL 

CL-ML,  CL,  SM- 
SC,  or  SC 

CLorCT>-ML 
ML 


ML  or  CL 

ML  or  CL 
CL-ML  or  CL 


A-6  or  A-7 
A-6  or  A-7 
A-4  or  A-6 

A-4  or  A-6 
A-6  or  A-7 
A-4  or  A-6 

A-4  or  A-6 

A-4  or  A-6 

A-2Hi,  A^, 

or  A-6 

A-4  or  A-6 
A-4  or  A-6 
A-2-4,  A-4 

A-7  or  A-6 
A-6  or  A-7 
A-4  or  A-6 

A— 4  or  A-6 
A-4,  A-2,  or 

A-6 
A-4  or  A-2-4 


A— 4  or  A-6 
A-6  or  A-7 
A^  or  A-6 
A-6  or  A-7 
A-6  or  A-7 
A-4  or  A-6 

A-7 
A-7 

A-7  or  A-6 

A-4  or  A-6 
A-4  or  A-6 
A-6  or  A-7 
A-l-b 


A^  or  A-6 
A-l-b  or  A-2 

A-6  or  A-7 
A-6  or  A-7 
A-1 


A— 4  or  A-6 
A-4 


A-4,  A-5, 

A-6,  or  A-7 
A-6  or  A-7 
A-4  or  A-6 


Engineering  Soil  Properties  (2). 
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Percentage  passing  sieve — 


100 
98-100 
90-100 

100 

92-99 
90-94 

100 
100 
100 


100 
100 
100 

100 
98-100 
90-100 

100 
100 

98-100 


100 
92-99 
90-94 
95-100 
92-99 
90-94 

100 
100 

100 

100 

100 
70-S5 
30-70 


95-100 
70-75 

100 

100 

98-100 


100 
95-100 


100 

100 
95-100 


No.  10 
(2.0  mm) 


98-100 
96-100 
85-95 

95-100 

90-97 

85-89 

100 

100 

90-100 


100 

100 
90-100 

98-100 
98-100 
85-95 

95-100 
95-100 

95-100 


95-100 

90-97 

85-90 

90-100 

90-97 

85-90 

100 
100 

98-100 

95-100 
7.5-100 
45-75 
25-55 


95-100 
65-75 

100 

100 

98-100 


100 
90-100 


100 

90-100 
90-100 


No.  40 
(0.42  mm) 


95-100 

85-95 

78-90 

80-100 

78-90 

75-87 

90-100 
90-100 
50-70 


90-100 
90-100 
50-70 

85-95 

95-100 

75-90 

80-100 
65-90 

50-90 


85-100 

80-95 

75-85 

80-100 

80-95 

75-85 

95-99 
95-99 

90-99 

80-100 

65-90 

40-70 

7-20 


80-95 
35-55 

95-100 
90-100 
95-100 


90-100 
70-80 


90-100 

85-95 
80-95 


No.  200 
(0.074  mm) 


75-95 
75-85 
55-70 

50-90 
65-75 
50-64 

75-85 
75-85 
10-40 


75-85 
75-85 
10-40 

75-85 
75-95 
55-70 

60-85 
30-80 

10-50 


60-90 
65-95 
50-64 
65-85 
65-95 
50-64 

90-99 
85-99 

70-99 

60-90 

50-90 

35-55 

2-10 


55-75 
10-25 

85-95 
70-80 
40-60 


65-90 
55-70 


85-95 

75-95 
65-90 


Liquid 
limit 


36-48 
36-52 
22-30 

22-34 
37-50 
17-30 

26-36 
20-40 
15-25 


26-36 
26-40 
15-25 

35-55 
38-55 
25-35 

22-33 
20-35 

15-25 


23-34 
37-50 
17-30 
35-50 
37-50 
17-30 

42-58 
41-€1 

34-50 

22-33 

20-35 

30-45 

<2 


12-30 
<5 

40-54 

33-^7 

<30 


22-36 
32^0 


30-15 

30-45 
25-35 


Plasticity 
index 


15-20 

18-30 

7-15 

6-15 

17-31 

2-14 

6-15 
5-15 
iNP-5 


6-15 
5-15 
NP-5 

15-30 
15-30 
10-20 

4-12 
6-17 


Perme- 
ability 


4-9 


6-15 
17-31 

2-14 
15-30 
17-31 

2-14 

19-32 
23-38 

15-31 

4-12 

8-17 

11-25 

0 


6-12 
NP 

20-32 

15-26 

4-9 


6-15 
3-8 


8-15 

11-18 
6-15 


In  per  hour 

0.6-2.0 
0.6-2.0 
O2-0.6 

0.6-2.0 
0.06-0.2 
0.06-0.2 

O6-2.0 
0.6-2.0 
0.6-2.0 


0.6-2.0 
06-2.0 
0.6-2.0 

0.6-2.0 
0.06-0.2 
0.06-0.2 

0.6-2.0 
0.6-2.0 

2.0-6.0 


0.6-2.0 
0.6-2.0 
02-0.6 
0.6-2.0 
O6-2.0 
0.2-0.6 

0.2-0.6 
0.2-0.6 

0.2-0.6 

0.6-2.0 

0.6-2.0 

0.6-2.0 

>20 


>20 
0.2-2.0 
0.2-2.0 

0.2-0.6 
0.06-0.2 
0.06-0.2 


0.6-2.0 
0.6-2.0 


O6-2.0 

O6-2.0 
0.6-2.0 


Available 

water 
capacity 


Inperinofaoil 

O21-0.23 
O15-0.19 
0.05-0.19 

0.22-0.24 
O15-0.19 
0.05-0.19 

0.22-0.24 
017-0.21 
0.05-0.13 


0.22-0.24 
0 17-0.21 
0.05-0.13 

O21-0.23 
0 18-0.20 
O05-0.19 

0.20-0.22 
0 15-0.19 

O19-0.21 


0.22-0.24 
0.15-0.19 
0.05-0.19 
0.22-0.24 
0.15-0.19 
0.05-0.19 

0.21-0.23 
0.12-0.18 

0.15-^.20 

0.22-0.24 
0.15-0.20 
O12-0.14 
0.02-0.04 


>0.35-0.45 
0.17-0.19 
0.05-0.07 

0.21-0.23 
0.15-0.19 
0.19-0.21 


0.22-0.24 
0.19-0.21 


O21-0.23 

0.17-0.19 
0.08-0.13 


Reaction 


pfl 

6.1-7.3 
6.1-7.8 
7.4-8.4 

5.6-6.5 
5.1-7.8 
7.9-8.4 

6.1-7.3 
6.6-7.3 
6.6-8.4 


6.1-7.8 
6.6-8.4 
6.6-8.4 

6.1-7.3 
6.1-8.4 
7.9-8.4 

5.1-6.5 
5.1-7.8 

7.4-8.4 


5.6-7.3 
5.1-7.8 
7.9-8.4 
5.6-7.3 
5.1-7.8 
7.8-8.4 

6.1-7.3 
6.6-8.4 

7.4-8.4 

5.6-7.3 
5.1-6.5 
5.6-6.5 
7.9-8.4 


5.1-8.4 
6.1-8.4 
6.1-8.4 

6.1-7.3 
6.1-7.8 
7.4-8.4 


6.1-7.3 
6.6-8.4 


6.1-7.8 

6.6-7.8 
6.6-8.4 


Potential 
frost 
action 


High.-... 
High.._. 


Hifjlv-..- 


Moderate.. 


Shrink-swell 
potential 


High.. 


Moderate 


Moderate- 
Moderate.- 


High_- 


Moderate 


Moderate. 
Moderate. 
Moderate. 

Low. 

Moderate. 

Low. 

Low. 
Low. 
Low. 


Low. 
Low. 
Low. 

Moderate. 
Moderate. 
Low. 

Low. 
Low. 


High.. 


High- 


High.— 

High.- 


Low. 


Low. 

Moderate. 

Low. 

Low. 

Moderate. 

Low. 

High. 
High. 

Moderate. 

Low. 

Moderate. 
Moderate. 
Low. 


High. 
Low. 
Low. 

Moderate. 
Moderate. 
Low. 


Low. 
Low. 


Moderate. 

Moderate. 
Low. 


Appendix    B 


Depth  to 

seasonal 

high  water 

table 

Depth 

from 

surface 

USDA  texture 

Classification 

Coarse 
fraction 

greater 

than 
3  inches 

Soil  series  and  map  E,vmbols 

Unified 

A.^SHTO 

\\'p?tland:     We         

Ft 

0-1  or 
ponded 

1-3 

In 

0-11 
11-32 
32-48 

4S-60 

0-11 

11-56 

50-60 

Clav  loam 

CL 
CL 
CL 

GP,  GP-GM,  SP, 
or  SP-SM 

CL  or  CI^ML 
CL  or  SC 

CL,  ML,  CL-ML, 
or  SM-SC 

A-6 
A-6 
A-C 

A-l-b 

A-4  or  A-6 
A-6  or  A-7 

A-4 

Pet 
0 
0 
0-3 

1-5 

0 
0 

0 

VvTiitaker:     Wh 

Clay  loam,  silty  clay  loam  .. 
Gravelly  clay  loam,  grav- 
elly loam. 
Very  gravelly  loamy  sand...- 

Loam - 

Clay  loam,  sandy  clay  loam, 

loam,  and  sandy  loam. 
Sandy  loam,  loamy  sand. 

and  sand. 

'KP  =  Nonplastic. 


Appendix    C  -  Engineering  Interpretations' 


Soil  series  and 
map  symbols 


Brookston:     Br.. 


Crosby:     CrA.. 


Eel:     Ee.. 


Genesee:     Ge 


Kokorao:      Ko 


Martins%nlle:     MaA, 
MaB2. 


Miami:      MmA,  MmB2, 
MmC2,  MmD2,  MpC3, 
MpD3. 


Suitability  as  source  of — 


Topsoil 


Poor:     very  poorly 
drained. 


Fair:     8  to  14  inches  of 
suitable  material. 


Good. 


Good. 


Poor:     ver\'  poorly 
drained. 


Fair:     6  to  15  inches 
of  suitable  material. 


Fair  where  slopes  are  0 
12  percent:     6  to  12 
inches  of  suitable 
material. 

Poor  where  slo()es  are 
12  to  IS  percent: 
hazard  of  erosion. 


Sand  and  gravel 


Unsuited.. 


Unsuited. 


LTnsuitedL. 


Unsuited'. 


Unsuited. 


Unsuited  for  grav- 
el; sand  below 
a  depth  of  60 
inches  in  some 
places. 


Unsuited.. 


Road  fill 


Poor:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action. 


Poor:  high  potential  frost  ac- 
tion; fair  to  poor  compaction 
characteristics  and  stability; 
fair  to  poor  shear  strength. 


Poor:  high  potential  frost  ac- 
tion; fair  compaction  charac- 
teristics and  stability;  fair  to 
poor  shear  strength. 


Fair:     moderate  potential  frost 
action;  fair  to  poor  shear 
strength;  fair  compaction 
characteristics  and  stabilitv. 


Poor:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action. 


Fair:     moderate  potential  frost 
action;  fair  to  poor  shear 
strength  and  compaction 
characteristics;  fair  stability. 


Fair:     moderate  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics; 
fair  to  poor  stability. 


Soil  features  affecting- 


Embankments,  dikes,  and  levees 


Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted soil;  fair  compaction 
characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
permeability  of  compacted  soil; 
good  to  fair  compaction  char- 
acteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low- 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low-  permeability  of  com- 
pacted soil;  fair  to  poor  com- 
paction characteristics. 

Medium  to  low  shear  strength; 
low  to  medium  compressibil- 
ity; medium  to  low  perme- 
ability of  compacted  soil;  fair 
to  good  compaction  charac- 
teristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low' 
permeability  of  compacted  soil; 
fair  compaction  character- 
istics. 
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Depth  to 

seasonal 

high  water 

table 

Depth 

from 

surface 

USDA  texture 

Classifical 

on 

Coarse 
fraction 

greater 

than 

3  inches 

Soil  8eriep  and  mup  HymbolB 

Unified 

AASHTO 

0-1  or 
ponded 

1-3 
2-4 

>4 

0-1  or 
ponded 

>4 

>4 
>4 

0-1  or 
ponded 

>4 

0-1  or 
ponded 

0-1  or 
ponded 

1-3 

0-1  or 
ponded 

In 

0-12 
12-54 
54-60 

0-12 
12-40 
40-60 

0-12 
12-39 
39-60 

0-12 
12-64 
64-60 

0-11 

11^4 
44-60 

0-13 
13-54 

54-60 

0-0 
6-33 

33-60 
0-6 
6-23 

23-60 

0-9 
9-40 

40-60 

0-13 
13-21 
21-4!) 
49-60 

0-30 
30-45 
45-60 

0-11 
11-12 
42-60 

0-11 
11-60 

0-13 

13-34 
34-60 

Silty  day  loam 

CL 

CL  or  CH 

CL 

CI^ML  or  CL 

CL 

ML,  CL-ML,  or  CL 

CL  or  CL-ML 
CL  or  ML 
SM,  SM-SC 

CL  or  ML 
CL  or  ML 
SM,  SM-SC 

CL  or  CH 
CL  or  CH 
CL 

CL,  CI^ML 
CL,  CL-ML,  or 

SM-SC 
SM-SC  or  SC 

CL,  CI^ML,  or  CL 

CL 

ML,  CL-ML,  or  CL 

CL 

CL 

ML,  CL-ML,  or  CL 

CL  or  CH 
CL  or  CH 

CL 

CL  or  CL-ML 
CL 

CL  or  SC 

SP,  SP-SM,  GP,  or 
GP-GM 

Pt 

CI^ML  or  CL 

SP-SM  or  SM 

CL  or  CH 
CL 

CL-ML,  CL,  SM- 
SC,  or  SC 

CL  or  CI^ML 
ML 

ML  or  CL 

ML  or  CL 
CI^ML  or  CL 

A-6  or  A-7 
A-6  or  A-7 
A-4  or  A-6 

A-4  or  A-6 
A-6  or  A-7 
A-1  or  A-6 

A-i  or  A-6 

A-1  or  A-6 

A-2-4,  A^, 

or  A-6 

A-4  or  A-6 
A-4  or  A-6 
A-2^,  A-4 

A-7  or  A-6 
A-6  or  A-7 
A-4  or  A-6 

A-1  or  A-6 
A-4,  A-2,  or 

.\-6 
A-i  or  A-2-4 

A-i  or  .A-6 
A-6  or  A-7 
A^  or  A-6 
A-6  or  .4-7 
A-6  or  A-7 
A-4  or  A-6 

A-7 
A-- 

A-7  or  A-6 

A-t  or  A-6 
A^  or  A-6 
A-6  or  A-7 
A-l-b 

A^'orA^ 

A-l-b  or  A-2 

A-6  or  A-7 
A-6  or  A-7 
A-4 

A-1  or  A-6 
A-A 

A^,  A-6, 

A-6,  or  A-7 
-A-6  or  A-- 
A-l  or  A-6 

Pet 
0 
0 
0-3 

0 
0-2 
0-3 

0 
0 
0 

0 
0 
0 

0 

0 

0-3 

0 
0 

0 

0 

0 
0-3 

0 

0 
0-3 

0 
0 

0 

0 

0   • 
0-2 
1-5 

0 
0-3 
0-5 

0 
0 
0 

0 
0-3 

0 

0 
0 

Silt  lo.im 

Eel:    Ee 

Silt  loam 

Silt  loam,  loam,  clay  loam... 

Silt  loam 

Sandy  loam,  loamy  sand 

Silty  clay  loam,  clay  loam,... 

Martinsville'     MaA   MaB2 

Loam 

Clay  loam,  sandy  clay 
loam,  sandy  loam. 

Miami; 
MmA,  MmB2,  MmC2  MmD2 

Silt  loam 

Clay  loam _ 

MpC3,  MpD3 

Clay  loam _ _. 

Milford:     Mr 

Ockley:     OcA,  OcB2,  OkC2 

Silty  clay  and  silty  clay 

loam. 
Silty  clay  loam,  silt  loam 

Silt  loam,  loanL_ 

Clay  loam „ 

Palms:     Ps... _... 

Muck 

Loam 

Shoals:    Sh 

Clay  loam,  silty  clay  loam.-. 
Silt  loam,  sandy  loam,  clay 
loam,  and  sand. 

Silt  loam 

Sloan:    So 

Loam,  silt  loam,  clay  loam, 
and  sandy  loam. 

Silty  clay  loam._ 

Clay  loam,  loam _ 

Sandy  loam,  loam,  loamy 
sand. 

Percentage  passing  sieve — 

Liquid 
limit 

Plasticity 
index 

Perme- 
ability 

Available 

water 
capacity 

Reaction 

Potential 
frost 
action 

No.  4 
(4.7  mm) 

No.  10 
(2.0  mm) 

No.  40 
(0.42  nmi) 

No.  200 
(0.074  mm) 

poteDtial 

100 
98-100 

98-100 
96-100 
85-95 

95-100 

85-95 

78-90 

75-95 
75-S5 
65-70 

36-18 
36-52 
22-30 

15-20 
18-30 
7-15 

In  p«T  hanr 

0.6-2.0 
0.6-2.0 
0.2-0.6 

Inperinofaoil 

0,21-0.23 
0,15-0.19 
0.05-0.19 

6.1-7.3 
6.1-7.8 
7.4-8.4 

High.__ 

Moderate. 
Moderate. 

90-100 

Moderate. 

100 

95-100 

90-97 

85-89 

80-100 

78-90 

75-87 

50-90 
65-75 
60-64 

22-34 
37-50 
17-30 

6-15 
17-31 
2-14 

0.6-2.0 
0.06-0.2 
0.06-0.2 

0.22-0.24 
0.15-0.19 
0.05-0.19 

5.6-6,5 
5,1-7.8 
7,9-8.4 

High, 

Low. 

92-99 

90-94 

„ 

Low. 

100 

100 

100 

90-100 

90-100 
90-100 
50-70 

75-85 
75-85 
10^0 

26-36 
26-40 
15-25 

6-15 

5-15 

■NP-5 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.22-0.24 
0.17-0.21 
0.05-0.13 

6.1-7.3 
6.6-7.3 
6.6-8.4 

Highk- 

100 
100 

.1* 

Low. 
Low. 

100 
100 

100 

100 

90-100 

90-100 
90-100 
50-70 

75-85 
75-85 
10-40 

26-36 
26-40 
16-25 

6-15 

5-15 

NP-6 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.22-0.24 
0.17-0.21 
0.05-0.13 

6.1-7.8 
6.6-8.4 
6.6-8,4 

Moderate 

Low. 

100 

- 

Low. 

100 

98-100 
98-100 
85-95 

85-96 

95-100 

75-90 

75-85 
76-95 
65-70 

35-55 
38-55 
26-36 

15-30 
15-30 
10-20 

0.6-2.0 
0.O6-0.2 
0.06-0.2 

0.21-0.23 
0.18-0.20 
0.05-0.19 

6,1-7.3 
6.1-8.4 
7.9-8.4 

High 

98-100 

90-100 

Low, 

100 
100 

95-100 
95-100 

80-100 
65-90 

60-85 
30-80 

22-33 
20-36 

4-12 
6-17 

0.6-2.0 
0.6-2.0 

0.20-0.22 
0,16-0,19 

6.1-6.6 
5.1-7.8 

Moderate 

Low. 
Low. 

98-100 

95-100 

60-90 

10-50 

15-26 

4-9 

2.0-6.0 

0.19-0.21 

7.4-8,4 

— ■ 

Low. 

100 
92-99 
90-94 
95-100 
92-99 

95-100 

90-97 

85-90 

90-100 

90-97 

86-90 

85-100 

80-95 

75-85 

80-100 

80-95 

75-85 

50-90 
55-95 
60-64 
65-85 
65-95 
50-64 

23-34 
37-50 
17-30 
35-50 
37-50 
17-30 

6-15 
17-31 

2-14 
15-30 
17-31 

2-14 

0.6-2.0 
0.6-2.0 
0.2-0.6 
0.6-2.0 
0.6-2.0 
0.2-0.6 

0,22-0.24 
0.15-0.19 
0.05-0.19 
0.22-0.24 
0.15-0,19 
0,05-0,19 

5.6-7,3 
5,1-7.8 
7,9-8,4 
5,6-7,3 
5,1-7.8 
7.8-8.4 

Moderate 

"M"idcrat«."ZI" 

Low. 

Moderate. 
Low. 
Low. 

90-94 

Low. 

100 
100 

100 
100 

95-99 
95-99 

90-99 
85-99 

42-58 
41-61 

19-32 
23-38 

0.2-0.6 
0.2-0.6 

0,21-0,23 
0,12-0,18 

6.1-7.3 
6,6-8,4 

High.    _,_ 

High. 
High. 

100 

98-100 

95-100 
7.5-100 
45-75 
26-55 

90-99 

80-100 

65-90 

40-70 

7-20 

70-99 

60-90 

50-90 

35-55 

2-10 

34-50 

22-33 

20-35 

30-45 

<2 

16-31 

4-12 

8-17 

11-25 

0 

0.2-0.6 

0.6-2.0 

0.6-2.0 

0.6-2.0 

>20 

0,15-0,20 

0,22-0,24 
0,15-0,20 
0,12-0,14 
0,02-0,04 

7,4-8,4 

5,6-7,3 
5,1-6,5 
5,6-6,5 
7,9-8,4 

Moderate. 

100 
100 

Moderate 

Low. 
Moderate. 

70-85 

Moderate. 

30-70 

Low. 

"95-100"" 
70-75 

"""9m66"' 
65-75 

80-95 
35-55 

55-75 
10-25 

""""12-30" 
<5 

6-12 
NP 

>20 
0.2-2.0 
0.2-2.0 

>0,35-0,45 
0,17-0.19 
0.05-0.07 

5.1-8,4 
6.1-84 
6.1-8.4 

High. 

High. 
Low. 
Low. 

100 

100 

98-100 

100 

100 

98-100 

96-100 
90-100 
96-100 

85-95 
70-80 
40-60 

40-54 

33-47 

<30 

20-32 
15-26 
4-9 

0.2-0.6 
0.06-0,2 
0.06-0.2 

0.21-0.23 
0.15-0.19 
0.19-0.21 

6.1-7.3 
6.1-7.8 
7,4-8.4 

High...- 

Moderate. 
Moderate. 
Low. 

100 
95-100 

100 
90-100 

90-100 
70-80 

65-90 
55-70 

22-36 
32-40 

6-15 
3-8 

0,6-2,0 
0,6-2,0 

0.22-0.24 
0.19-0.21 

6.1-7.3 
6.6-8.4 

High, 

Low. 

Low. 

100 

100 

90-100 

85-95 

30-45 

8-16 

0,6-2,0 

0,21-0,23 

6.1-7.8 

High.    .,_ 

Moderate. 

100 
95-100 

90-100 
90-100 

85-95 
80-95 

75-95 
65-90 

30-45 
25-35 

11-18 
6-15 

0,6-2,0 
0.6-2,0 

0,17-0,19 
0,08-0.13 

6.6-7.8 
6.6-8.4 

Moderate. 

Low. 
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Depth  to 

seasonal 

high  water 

table 

Depth 

from 

surface 

USDA  texture 

Classification 

Coarse 
fraction 
greater 

than 
3  inches 

Soil  series  and  map  symbols 

Unified 

AASHTO 

Westland:     We 

Ft 

0-1  or 
ponded 

1-3 

In 

0-11 
11-32 
32-48 

4S-60 

0-n 

11-56 
50-60 

Clay  loam 

CL 
CL 
CL 

GP,  GP-GM,  SP, 
or  SP-SM 

CL  or  CL-ML 
CL  or  SC 

CL,  ML,  CL-ML, 
or  SM-SC 

A-6 
A-6 
A-C 

A-l-b 

A-1  or  A-6 
A-6  or  A-7 

A-4 

Pet 

0 

0 

0-3 

1-5 

0 
0 

0 

Viliitaker:     Wh  

Clay  loam,  silfy  clay  loam... 
Gravelly  clay  loam,  grav- 

ellj'  loam. 
Very  gravelly  loamy  sand.... 

Loam 

Clay  loam,  sandy  clay  loam, 

loam,  and  sandy  loam. 
Sandy  loam,  loamy  sand. 

and  sand. 

'KP  =  Nonplastic. 
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Soil  series  and 
map  symbols 


Brookston:     Br. 


Crosby:     CrA. 


Eel:     Ee.. 


Genesee:     Ge 


Kokomo:     Ko 


Martins\'ille:     MaA, 
MaB2. 


Miami:      MmA,  MmB2, 
MmC2,  MmD2,  MpC3, 
MpD3. 


Suitability  as  source  of- 


Topsoil 


Poor:     verj-  poorly 
drained. 


Fair:     8  to  14  inches  of 
suitable  material. 


Good.. 


Good. 


Poor:     verj'  poorly 
drained. 


Fair:     6  to  15  inches 
of  suitable  material. 


Fair  where  slopes  are  0 
12  percent:     6  to  12 
inches  of  suitable 
material. 

Poor  where  slopes  are 
12  to  18  percent: 
hazard  of  erofiion. 


Sand  and  gravel 


Unsuited. 


Unsuited. 


LTnsuit«d'. 


Unsuited'., 


Unsuited.. 


Unsuited  for  grav- 
el; sand  below 
a  depth  of  60 
inches  in  some 
places. 


Unsuited.. 


Road  fill 


Poor:     ver)'  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action. 


Poor:  high  potential  frost  ac- 
tion; fair  to  poor  compaction 
characteristics  and  stabilitj-; 
fair  to  poor  shear  strength. 


Poor:  high  potential  frost  ac- 
tion; fair  compaction  charac- 
teristics and  stability;  fair  to 
poor  shear  strength. 


Fair:     moderate  potential  frost 
action;  fair  to  poor  shear 
strength;  fair  compaction 
characteristics  and  stability. 


Poor:     ver>'  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action. 


Fair:     moderate  potential  frost 
action;  fair  to  poor  shear 
strength  and  compaction 
characteristics;  fair  stabilitv. 


Fair:     moderate  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics; 
fair  to  poor  stability. 


Soil  features  affecting — 


Embankments,  dikes,  and  levees 


Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted SOU;  fair  compaction 
characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
permeability  of  compacted  soil; 
good  to  fair  compaction  char- 
acteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeabilit}'  of  com- 
pacted soU;  fair  to  poor  com- 
paction characteristics. 

Medium  to  low  shear  strength; 
low  to  medium  compressibil- 
ity; medium  to  low  perme- 
ability of  compacted  soil;  fair 
to  good  compaction  charac- 
teristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
permeability  of  compacted  soil; 
fair  compaction  character- 
istics. 


Continued. 


63 


Percentage  passing  sieve 


No.  4 
(4.7  mm) 


95-100 
95-100 
65-75 

40-70 


100 
98-100 

98-100 


Ko.  10 
(2,0  mm) 


90-100 
90-100 
60-70 

25-55 


95-100 
95-100 

95-100 


Xo.  40 
(0.42  mm) 


85-95 
80-90 
55-70 

10-20 


85-100 
50-85 

90-100 


Xo.  200 
(0.074  mm) 


65-75 
65-75 
50-70 

2-10 


60-90 
40-60 

35-60 


Liquid 
limit 


27-38 
30-40 
30-40 

0 


22-33 
30-47 

15-21 


Plasticity 
index 


11-20 
20-30 
20-30 

XP 


4-12 
12-26 

4-9 


Perme- 
ability 


In  per  hour 

0.6-2.0 
0.06-0.2 
0.06-0.2 

>20 


O.G-2.0 
0.6-2.0 

0.6-2.0 


Available 

water 
capacity 


In  per  in  of  soil 

0.18-0.21 
0.16-0.19 
0.10-0.12 

0.02-0.04 


0.20-0.22 
0.15-0.18 

0.05-0.07 


Reaction 


pH 

6.1-7.3 
6.1-7.3 
6.1-8.4 

7.9-8.4 


5.0-7.3 
5.1-8.4 

7.9-8.4 


Potential 
frost 
action 


High.. 


High.. 


Shrink-swell 
potential 


Moderate. 
Moderate. 
Moderate. 

Low. 


Low. 
Moderate. 


Low. 


of  the  Pedalogical  Soil  Series  (2). 


Soil  features  affecting — Cont. 


Pond  reservoir  areas 


Drainage  for  crops  and  pasture 


Terraces  and  diversions 


Grassed  waterwavs 


Seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
underhang  material  has  moder- 
atelj'  slow  permeability;  suit- 
able for  pit-type  ponds. 

Seasonal  high  water  table  at  a 
depth  of  1  foot  to  3  feet;  slow 
permeability;  most  areas  suit- 
able for  pit-type  ponds. 


Seasonal  high  water  table  at  a 
depth  of  2  to  4  feet;  underlain 
by  sand  and  gravel;  not  suitable 
in  most  areas. 


Moderate  permeability;  deep  to 
water  table;  underlain  by  sand 
and  gravel;  seepage. 


seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
slow  permeability;  suitable  for 
pit-type  ponds. 


Moderate  permeability;  deep  to 
water  table;  underlain  by  per- 
meable sand;  seepage. 


•loderately  slow  permeability; 
deep  to  water  table;  slope 
hinders  pit-type  ponds;  some 
areas  where  slopes  are  6  to  18 
percent  are  suitable  for  pit-type 
ponds. 


L'nderhing  material  has  moder- 
ately slow  permeability:  de- 
pressional;  very  poorly  drained; 
runoff  very  slow  or  ponded. 


Somewhat  poorly  drained;  slow- 
permeability. 


Moderately  well  drained;  moder- 
ate permeability;  subject  to 
occasional  flooding. 


Well  drained;  moderate  perme- 
ability; subject  to  occasional 
flooding. 


Very  poorly  drained;  slow  perme- 
ability; runoff  very  slow  or 
ponded. 


Well  drained.. 


Well  drained;  small  seeps  in 
some  plac&s;  on  severely  eroded 
area.s  the  clay  loam  surface 
laver  does  not  drv  as  fast. 


Xot  needed;  depressional;  runoff 
very  slow  or  ponded. 


Generally  not  needed;  runoff 
slow;  features  are  favorable. 


Generally  not  needed;  nearly 
level;  runoff  slow. 


Generally  not  needed;  nearly 
level;  runoff  slow. 


Xot  needed;  depressional;  runoff 
very  slow  or  ponded;  very 
poorly  drained. 


Generally  not  needed;  slopes  are 
generally  short;  runoff  slow  or 
medium;  features  favorable. 


Features  are  favorable  where 

slopes  are  0  to  2  percent: 

generally  not  needed. 
MfKjerate  erosion  hazard  where 

slopes  are  2  to  12  percent. 
L'nsuitable  where  sloi>e3  are  12 

to  18  percent. 


Generally  not  needed;  depres- 
sional; very  poorly  drained. 


Generally  not  needed;  features 
are  favorable;  moderately 
erodible. 


Generally  not  needed;  nearly 
level;  runoff  slow. 


Generally  not  needed;  nearl}' 
level;  runoff  slow. 


Xot  needed;  depressional;  runoff 
very  slow  or  ponded;  very 
poorly  drained. 


Features  are  favorable. 


Features  are  favorable;  slopes  of 
more  than  6  percent  erode 
easily;  runoff  medium  to  rapid. 
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Soil  series  and 

Suitability  as  source  of — 

Soil  features  affecting — 

map  symbols 

Topsoil 

Sand  and  gravel 

Road  fill 

Embankments,  dikes,  and  levees 

M'Kord-     Mr 

Poor;     very  poorly 
drained. 

Unsuited 

Poor:     poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  high 
potential  frost  action;  high 
shrink-swell. 

Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted soil;  fair  compaction 
characteristics. 

Ockiov:     OcA,  OcB2, 

Fair:      8  to  13  inches 
of  suitable  material. 

Good 

Fair:     moderate  frost  action; 
fair  shear  strength;  good  to 
fair  compaction  characteris- 
tics; fair  stability. 

Surface  layer  and  subsoil  have 
medium  to  low  shear  strength 
and  compressibility;  medium 
to  low  permeability  of  com- 
pacted soil;  and  fair  compac- 
tion characteristics. 

Underl5-ing  material  has  high 
shear  strength;  low  compressi- 
bility; high  permeability  of 
compacted  soil;  and  good 
compaction  characteristics. 

OkC2. 

Palms:     Ps..._ 

Poor:     very  poorly 
drained. 

Unsuit'Cd'.. 

Poor:     very  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; organic  material  unstable. 

Muck  is  unsuited. 

Underlying  mat.erial  has  medium 
to  low  shear  strength;  medium 
compressibility;  medium  to  low 
permeability  of  compacted 
soil;  and  fair  compaction  char- 
acteristics. 

Rensselaer:     Re    

Poor:     very  poorly 
drained. 

Unsuited' 

Poor:     very  poorly  drained ;  sea- 
sonal high  wat«r  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  med- 
ium to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics; 
moderate  shrink-swell. 

Good      

Unsuited'.. 

Poor:     high  potential  frost 
action;  fair  to  good  shear 
strength  and  compaction  char- 
acteristics; medium  to  high 
compressibility. 

Medium  to  low  shear  strength; 
medium  compressibihty;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Sloan:     So            

Poor:     very  poorly 
drained. 

Unsuited' 

Poor:     very  poorly  drained;  sea- 
sonal high  wat«r  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  shear  strength;  good  to 
fair  compaction  characteristics; 
fair  stability. 

Medium  to  low  shear  strength; 
medium  compressibility;  med- 
ium to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics. 

Westland:     We 

Poor:     very  poorly 
drained. 

Good 

Poor:     very  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics;  fair 
stability. 

Surface  layer  and  subsoil  have 
medium  to  low  shear  strength; 
medium  to  low  compressibility; 
low  permeability  of  compacted 
soil;  and  fair  compaction  char- 
acteristics. 

Underlying  material  has  high 
shear  strength;  low  compressi- 
bility; high  permeability  of 
compacted  soil;  and  good  com- 
paction characteristics. 

WTiitaker:     Wh.. 

Good 

Poor 

Poor:     high  potential  frost 
action;  fair  to  poor  shear 
strength  and  compaction  char- 
acteristics; fair  to  poor  sta- 
bility. 

Medium  to  low  shear  strength; 
medium  compressibilitv; 
medium  to  low  pcrmeabilitv  of 
compacted  soil;  fair  to  good 
compaction  characteristics. 

* 

'These  soils  are  underlain  by  sand  and  gravel  at  a  depth  below  5  feet  in  some  areas. 
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Depth  to 

sea.conal 

high  water 

table 

Depth 

from 

surface 

USDA  texture 

Cla.ssificalion 

Coarse 
fraction 
greater 

than 
3  inches 

Soil  series  and  map  symbols 

Unified 

AASHTO 

Ft 

0-1  or 
ponded 

1-3 

In 

0-11 
11-32 
32-48 

4S-60 

0-11 
11-50 

56-60 

Clay  loam 

Clay  loam,  silty  clay  loam.... 
Gravelly  clay  loam,  grav- 
elly loam. 
Very  gravelly  loamy  sand.... 

Loam 

Clay  loam,  sandy  clay  loam, 

loam,  and  sandy  loam. 
Sandy  loam,  loamy  sand. 

and  sand. 

CL 
CL 
CL 

GP,  GP-GM,  SP, 
or  SP-BM 

CL  or  Cl^ML 
CL  or  SC 

CL,  ML,  CL-ML, 
or  SM-SC 

A-6 
A-6 
A-6 

A-l-b 

A-4  or  .A-6 
A-6  or  A-7 

A-4 

Pet 
0 
0 
0-3 

1-5 

0 
0 

0 

^^Tiitaker'    Wh 

Percentage  passing  sieve — 

Liquid 
limit 

Plasticity 
index 

Perme- 
ability 

Available 

water 
capacity 

Reaction 

Potential 
frost 
action 

Shrink-swell 
potential 

No.  4 
(4.7  mm) 

Ko.  10 
(2.0  mm) 

No.  40 
(0.42  mm) 

No.  200 
(0.074  mm) 

95-100 
95-100 
65-75 

40-70 

100 
98-100 

98-100 

90-100 
90-100 
60-70 

25-55 

95-100 
95-100 

95-100 

85-95 
80-90 
55-70 

10-20 

85-100 
50-85 

90-100 

65-75 
65--75 
60-70 

2-10 

60-90 
40-<10 

35-60 

27-38 
30-40 
30-40 

0 

22-33 
30-47 

15-21 

11-20 
20-30 
20-30 

XP 

4-12 
12-26 

4-9 

In  per  hour 

0.6-2.0 
0.06-O.2 
O.OG-0.2 

>20 

0.6-2.0 
0.6-2.0 

0.6-2.0 

;..  PCI-  in  of  .01-; 
O.lS-0.21 
0.16-0.19 
0.10-0.12 

0.02-0.04 

0.20-O.22 
0.15-0.18 

0.05-0.07 

6.1-7.3 
6.1-7.3 
6.1-8.4 

7.9-8.4 

5.0-7.3 
5.1-8.4 

7.9-8.4 

High 

High 

*NP  =  Nonplastic. 
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Soil  series  and 
map  symbols 


Brookstron:     Br... 


Crosby;     CrA.. 


Genesee:     Ge 


Kokomo:     Ko . 


Ma^tins^'ille:     MaA, 
MaB2. 


Miami:  MmA,  MmB2, 
MmC2,  MmD2.  MpC3, 
MpD3. 


Suitability  as  source  of- 


Topsoil 


Poor:    verj'  poorly 
drained. 


Fair:    8  to  14  inches  of 
suitable  material. 


Good.. 


Poor:    ven,'  poorly 
drained. 


Fair:     6  to  15  inches 
of  suitable  material. 


Fair  where  slopes  are  0 
12  percent:     6  to  12 
inches  of  suitable 
material. 

Poor  where  slopes  are 
12  to  18  percent: 
hazard  of  erosion. 


Sand  and  gravel 


Un  suited.  . 


Unsuited- 


Unsuited  for  grav- 
el; sand  below 
a  depth  of  60 
inches  in  some 
places. 

Unsuited 


Poor:     very  poorly  drained; 
seasonal  high  water  t.able  at  a 
depth  of  0  to  I  foot,  or  pond- 
ed; high  potential  frost  action. 


Poor:  high  potential  frost  ac- 
tion; fair  to  poor  compaction 
characteristics  and  stability; 
fair  to  poor  shear  strength. 


Poor:  high  potential  frost  ac- 
tion; fair  compaction  charac- 
teristics and  stability;  fair  to 
poor  shear  strength. 


Fair:     moderate  potential  frost 
action;  fair  to  poor  shear 
strength;  fair  compaction 
characteristics  ana  stability. 

Poor:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action. 


Fair:    moderate  pot-ential  frost 
action;  fair  to  poor  shear 
strength  and  compaction 
characteristics;  fair  stability. 


Fair:     moderate  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics; 
fair  to  poor  stability. 


Soil  features  affecting- 


Embankments,  dikes,  and  levees 


Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted soil;  fair  compaction 
characteristics. 

Medium  to  low  shear  strength; 

medium  compressibility;  low 
permeability  of  compacted  soil; 
good  to  fair  compaction  char- 
acteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted soil;  fair  to  poor  com- 
paction characteristics. 

Medium  to  low  shear  strength; 
low  to  medium  compressibil- 
ity; medium  to  low  perme- 
ability of  compacted  soil;  fair 
to  good  compaction  charac- 
teristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
permeabilit\'  of  compacted  soil; 
fair  compaction  character- 
istics. 


Soil  features  affecting — Cont. 


Pond  reservoir  areas 


Seasonal  high  water  table  at  a 
depth  of  0  to  I  foot,  or  ponded; 
underlying  material  has  moder- 
ately slow  permeability;  suit- 
able for  pit-type  ponds. 

Seasonal  high  water  table  at  a 
depth  of  ]  foot  to  3  feet;  slow 
permeability;  most  areas  suit- 
able for  pit-type  ponds. 


Seasonal  high  water  table  at  a 
depth  of  2  to  4  feet;  underlain 
by  sand  and  gravel;  not  suitable 
in  most  areas. 

Moderate  permeability;  deep  to 
water  table;  underlain  by  sand 

and  gravel;  seepage. 


Seasonal  high  water  table  at  a 

'       depth  of  0  to  1  foot,  or  ponded; 

slow  permeability;  suitable  for 

pit-type  ponds. 

Moderate  permeability;  deep  to 
water  table;  underlain  by  per- 
me;ible  sand;  seepage. 


Moderately  slow  permeability; 
deep  to  water  table;  slope 
hinders  pit-type  ponds;  some 
areas  where  slopes  are  6  to  18 
percent  are  suitable  for  pit-type 
ponds. 


Drainage  for  crops  and  pasture  Terraces  and  diversions 


Underlying  material  has  moder- 
ately slow  permeability;  de- 
pressional;  very  poorly  drained; 
runoff  very  slow  or  ponded. 


Somewhat  poorly  drained;  slow 
permeability. 


Moderately  well  drained;  moder- 
ate permeability;  subject  to 

occasional  flofxiing. 


Well  drained;  moderate  perme- 
ability; subject  to  occasional 
flooding. 


Very  poorly  drained;  slow  perme- 
ability; runoff  very  slow  or 
ponded. 


Well  drained-.. 


Well  drained;  small  seeps  in 
some  places;  on  severely  eroded 
area.*;  the  clay  loam  surface 
layer  does  not  drv  as  fast. 


Not  needed;  depressional;  runoff 
very  slow  or  ponded. 


Generally  not  needed;  runoff 
slow;  features  are  favorable. 


Generally  not  needed;  nearly- 
level;  runoff  slow. 


Generally  not  needed;  nearly 
level;  runoff  slow. 


Kot  needed;  depressional;  runoff 
very  slow  or  ponded;  very 
poorly  drained. 


Generally  not  needed;  slopes  are 
generally  short;  runoff  slow  or 
medium:  features  favorable. 


Features  are  favorable  where 

slopes  are  0  to  2  percent : 

generally  not  needed. 
Moderate  erosion  hazard  where 

slopes  are  2  to  12  percent. 
Unsuitable  where  slo]>es  are  12 

to  18  percent. 


Grassed  waterways 


Generally  not  needed;  depres- 
sional; very  poorly  drained. 


Generally  not  needed;  features 
are  favorable;  moderately 
erodible. 


Generally  not  needed;  nearly 
level;  runoff  slow. 


Generally  not  needed;  near])' 
level;  runoff  slow. 


Not  needed;  depressional;  runofi" 
very  slow  or  ponded;  very 
poorly  drained. 


Features  are  favorable. 


Features  are  favorable;  slopes  of 
more  than  6  percent  erode 
easily;  runoff  medium  to  rapid. 
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Soil  series  and 
map  symbols 


M:iford:     Mr.. 


Ockiev;     OcA,  OcB2, 
OkC2. 


Palms:     Ps.. 


Rens-selaer:     Re.. 


Shoals:     Sn., 


Suitability  as  source  of- 


Topsoii 


Poor:     very  poorly 
drained. 


Fair:      8  to  13  inches 
of  suitable  material. 


Poor:     verj'  poorly 
drained. 


Sand  and  gravel 


Unsuited.. 


Good.. 


Unsuited'.. 


Poor:    very  poorly 
drained. 


Good.. 


Sloan:     So.. 


Westland :     We . 


Poor:     very  poorly 
drained. 


Poor:     ven,-  poorly 
drained. 


Unsuited'. 


Unsuited'.. 


Road  fill 


Unsuited'.. 


Good. 


WTiitaker:     Wh... 


Good. 


Poor.. 


Poor:     poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  high 
potential  frost  action;  high 
shrink-swell. 

Fair:     moderate  frost  action; 
fair  shear  strength;  good  to 
fair  compaction  characteris- 
tics; fair  stability. 


Poor:     very  poorly  drained;  sea- 
sonal high  wat€r  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; organic  material  unstable. 


Poor:     very  poorly  drained;  sea- 
sonal high  wat«r  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics. 


Poor:     high  potential  frost 
action;  fair  to  good  shear 
strength  and  compaction  char- 
acteristics; medium  to  high 
compressibility. 


Poor:     very  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  shear  strength;  good  to 
fair  compaction  characteristics; 
fair  stability. 

Poor:  verv-  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics;  fair 
stability. 


Poor:     high  potential  frost 
action;  fair  to  poor  shear 
strenEth  and  compaction  char- 
acteristics; fair  to  poor  sta- 
bility. 


Soil  features  affecting- 


Embankments,  dikes,  and  levees 


Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted soil ;  fair  compaction 
characteristics. 

Surface  layer  and  subsoil  have 
medium  to  low  shear  strength 
and  compressibility;  medium 
to  low  permeability  of  com- 
pacted soil;  and  fair  compac- 
tion characteristics. 

Underl5-ing  material  has  high 
shear  strength;  low  compressi- 
bility; high  permeability  of 
compacted  soil;  and  good 
compaction  characteristics. 

Muck  is  unsuited. 

Underlying  material  has  medium 
to  low  shear  strength;  medium 
compressibility;  medium  to  low 
permeability  of  compacted 
soil;  and  fair  compaction  char- 
acteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  med- 
ium to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics; 
moderate  shrink-sweU. 


Medium  to  low  shear  strength; 
medium  compressibihty;  low 
to  medium  permeability  of 
compacted  soD;  poor  to  good 
compaction  characteristics. 


Medium  to  low  shear  strength; 
medium  compressibility;  med- 
ium to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics. 


Surface  layer  and  subsoil  have 
medium  to  low  shear  strength; 
medium  to  low  compressibility; 
low  permeability  of  compacted 
soil;  and  fair  compaction  char- 
acteristics. 

Underlying  material  has  high 
shear  strength;  low  compressi- 
bility; high  permeability  of 
compacted  soil;  and  good  com- 
paction characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility; 
medium  to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics. 


'These  soils  are  underlain  by  sand  and  gravel  at  a  depth  below  5  feet  in  some  areas. 
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Soil  features  affecting — Cont. 


Pond  reservoir  areas 


Moderately  slow  permeability; 
seasonal  high  wp.ter  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
suitable  for  pit-type  ponds. 


Moderate  permeability;  deep  to 
water  table;  underlain  by  sand 
and  gravel;  seepage. 


Drainage  for  crops  and  pasture 


Seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
most  areas  are  suited  to  pit-type 
ponds  where  water  table  remains 
high  throughout  the  year. 


Seasonal  hieh  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderately  slow  permeability; 
some  undrained  areas  are  suit- 
able for  pit-t}'pe  ponds  where 
water  table  remains  high 
throughout  the  year. 

Seasonal  high  water  table  at  a 
depth  of  1  foot  to  3  feet;  sul>- 
ject  to  occasional  flooding. 


Seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderate  permeahilitv;  subject 
to  floixiing;  undrained  areas  are 
suitable  for  pit-type  ponds  where 
the  water  table  remains  high 
throughout  the  year. 

Seasonal  hieh  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderately  slow  permeability; 
underlain  by  sand  and  gravel; 
most  undrained  areas  are  suit- 
able for  pit^type  ponds. 


Seasonal  high  water  table  at  a 
depth  of  1  foot  to  3  feet;  mod- 
erate permeability;  underlain 
by  sand;  seepage. 


Poorly  drained;  moderately  slow 
permeability;  runoff  very  slow 
or  ponded. 


Well  drained.. 


Terraces  and  diversions 


Very  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  organic 
material  unstable;  generally 
poor  outlets. 


Very  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  moder- 
ately slow  permeability;  sand 
and  silt  below  a  depth  of  4 
feet  need  special  attention. 


Somewhat  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  1  foot  to  3  feet;  sub- 
ject to  occasional  flooding;  sand 
and  silt  below  a  depth  of  4  feet 
need  special  attention. 

Ven,'  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  subject 
to  flooding;  sand  and  silt  below 
a  depth  of  4  feet  need  special 
attention;  usually  poor  outlets. 


Verj'  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  moder- 
ately slow  permeability;  sand 
and  gravel  below  a  depth  of  4 
feet  need  si>ecial  attention. 


Somewhat  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  1  foot  to  3  feet;  mod- 
erate permeability;  silt  and 
sand  below  a  depth  of  4  feet 
need  special  attention. 


Not  needed;  depressional;  runoff 
verj'  slow  or  ponded;  poorly 
drained. 


Features  are  favorable  where 
slopes  are  0  to  12  percent; 
generally  not  needed;  gravelly 
subsoil. 


Not  needed;  depressional;  very 
poorly  drained. 


Not  needed;  depressional;  very- 
poorly  drained. 


Not  needed;  features  are  favor- 
able. 


Generally  not  needed;  depres- 
sional; very  poorly  drained. 


Generally  not  needed;  depres- 
sional; very  poorly  drained. 


Grassed  waterwavs 


Features  are  favorable;  generally 
not  needed. 


Not  needed;  depressional;  runoff 
very  .slow  or  ponded;  poorly 
drained. 


Features  are  favorable  where 
slopes  are  0  to  12  percent: 
generally  not  needed;  runoff 
moderate  to  rapid;  erodes 
e.asilv. 


Not  needed;  depressional;  very 
poorly  drained. 


Not  needed;  depressional  very 
poorly  drained. 


Generally  not  needed;  features 
are  favorable. 


Generally  not  needed;  depres- 
sional; very  poorly  drained. 


Generally  not  needed;  depres- 
sional; very  poorly  dramed. 


Features  are  favorable;  gener.ally 
not  needed. 


Appendix    D    -  Soil  Limitations  for 


Soil  series  and 
map  symbols 


Brookston:     Br... 


Crosby :     CrA. 


Eel:     Ee.. 


Genesee;     Ge.. 


Kokomo:     Ko.. 


Martinsville: 
MaA,  MaB2. 


Miami:     MmA, 
MmB2,  MmC2, 
MmD2,  MpC3, 
MpD3. 


Milford:     Mr. 


Ocklev:     OcA, 
OcB2,  OkC2. 


Palms:     Ps.. 


Dwellings  with 
basements 


Severe:     very  poorlj-  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Severe:     somewhat  poorly 
drained;  seasonal  high 
water  table  at  a  depth  of 
I  foot  to  3  feet. 


Severe:     subject  to  occa- 
sional flooding. 


Severe:     subject  to  occa- 
sional flooding. 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Slight.. 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are  6 
to  12  percent:     slope 
hinders  development. 

Severe  where  slopes  are  12 
to  18  percent:     slope 
hinders  development. 


Severe:     poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded. 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are 
6  to  12  percent:     slope 
hinders  development. 


Severe:     very  poorly  drain- 
ed ;  seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Dwellings  without 
basements 


Severe:  very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  moderate 
to  low  shrink-swell;  high 
potential  frost  action. 

Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe;     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:  very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded ;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Slight.^ 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are  6 
to  12  percent:     slope 
hinders  development. 

Severe  where  slopes  are  12 
to  IS  percent:     slope 
hinders  development. 


Severe:  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded ;  high  potential 
frost  action;  high  shrink- 
swell. 

Moderate;     moderate 
shrink-swell. 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Commercial  or  light 
industrial  developments 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  moderate 
shrink-swell;  high  poten- 
tial frost  action. 

Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  mflderate 
to  low  shrink-swell;  high 
potential  frost  action. 

Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:  verj'  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Slight  where  slopes  are  0  to 
2  percent. 

Moderate  where  slopes  are 
2  to  6  percent:     slope 
hinders  development. 

Slight  where  slopes  are  0  to 
2  percent. 

Moderate  where  slopes  are  2 
to  6  percent:     slope 
hinders  development. 

Severe  where  slopes  are  6 
to  18  percent:     slope 
hinders  development. 


Severe:  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  high  shrink- 
swell. 

Moderate  where  slof)es  are 

0  to  6  percent:     moderate 

shrink-sweU. 
Severe  where  slopes  are  6  to 

12  percent:     slope  hinders 

development. 

Severe-     ver>'  poorly  drain- 
ed ;  seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibilitj'. 


Landscaping 
and  lawns 


Severe  if  undrained:     very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 

Shght _ 


Slight;     subject  to  occa- 
sional flooding. 


Slight:     subject  to  occa- 
sional flooding. 


Severe  if  undrained:     very 

Eoorly  drained;  seasonal 
igh  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artifically 
drained. 

Slight._ 


Slight  where  slopes  are  0  to 
6  percent. 

M  jderate  where  slopes  are  6 
to  12  percent;     hazard  of 
erosion;  slope  hinders  de- 
velopment and  mainten- 
ance. 

Severe  where  slopes  are  12 
to  IS  percent:     hazard  of 
erosion;  slope  hinders 
development. 

Severe  if  undrained :     poorly 
drained;  seasonal  high 
water  table  at  a  depth  of 
0  to  1  foot,  or  ponded; 
moderate  If  artificially 
drained. 

Slight., _ 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Appendix    C    -  Continued. 


64 


Soil  series  and 

Suitability  as  source  of— 

Soil  features  affecting — 

Soil  features  affecting — Cont. 

map  pymbola 

Topsoil 

Sand  and  gravel 

Road  611 

Embankments,  dikes,  and  levees 

Pond  reservoir  areas 

Drainage  for  crops  and  pasture 

Terraces  and  diversions 

Grassed  waterways 

M-Kord:     Mr 

Poor:    very  poorly 
drained. 

Unsuited. .. 

Poor:    poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to.l  foot,  or  ponded;  high 
potential  frost  action;  high 
sh  rink-swell. 

Medium  to  low  shear  strength; 
medium  to  high  compressibil- 
ity; low  permeability  of  com- 
pacted soil;  fair  compaction 

characteristics. 

Moderately  slow  permeability; 

seasonal  high  w;iter  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
suitable  for  pit-fype  ponds. 

Poorly  drained;  moderately  slow 
permeability;  runoff  very  slow 

or  ponded. 

Not  needed;  depressional;  runoff 
very  slow  or  ponded;  [iiiorly 
drained. 

Not  needed;  depressional;  runoff 
very  slow  or  ponded;  poorly 

drained. 

Ockley:     OcA.  OcBC, 

Fair:     8  to  13  inches 
of  suitable  material. 

Good...     . 

Fair:    moderate  frost  action; 
fair  shear  strength;  good  to 
fair  compaction  characteris- 
tics; fair  stability. 

Surface  layer  and  subsoil  have 
medium  to  low  shear  strength 

and  compressibility;  medium 
to  low  permeability  of  com- 
pacted soil;  and  fair  compac- 
tion characteristics. 
Underlj-ing  material  has  high 
shear  strength;  low  compressi- 
bility; high  permeability  of 
compacted  soil;  and  good 
compaction  characteristics. 

j  Moderate  permeability;  deep  to 

water  table;  underlain  by  snnd 
'       and  gravel;  seepage. 

1 

Well  drained 

Features  are  favorable  where 
slopes  are  0  to  12  percent; 

generally  not  needed;  gravelly 
subsoil. 

Features  are  favorable  where 
slopes  are  0  to  12  percent: 
generally  not  needed;  runoff 
moderate  to  rapid;  erodes 
easily. 

OkC2. 

PnlmFi:     Ps... 

Poor:    very  poorly 
drained. 

Unsuited' 

Poor:     very  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; organic  material  unstable. 

Muck  is  unsuited. 

Underlying  material  has_  medium 
to  low  shear  strength;'  medium 
compressibility;  medium  to  low 
permeability  of  compacted 
soil;  and  fair  compaction  char- 
acteristics. 

Seasonal  high  water  table  at  a 
!      depth  of  0  to  1  foot,  or  ponded; 
'       most  area.'  are  suited  to  pit-type 
ponds  where  water  table  remains 
1       high  throughout  the  year. 

Very  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  organic 
material  unstable;  generally 
poor  outlet-s. 

Not  needed;  depressional;  very 
poorly  drained. 

Not  needed;  depressional;  very 
poorly  drained. 

Reni>*iel[ier:     Re 

Poor:     very  poorly 
drained. 

Poor:     very  poorly  drained;  sea- 
sonal hich  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics. 

Medium  to  low  shear  strength; 
medium  compressibility;  med- 
ium to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics; 
moderate  shrink-swell. 

i  Seasonal  hieh  water  table  at  a 

1       depth  of  0  to  1  foot,  or  ponded; 

:       moderately  slow  permeability; 
some  undrained  areas  are  suit- 
able for  pit-type  ponds  where 
water  table  remains  high 

'       throughout  the  year. 

Very  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  ]  foot,  or  ponded;  moder- 
ately slow  permeability;  .sand 
and  silt  below  a  depth  of  4 
feet  need  special  attention. 

Not  needed;  depressional;  very 
poorly  drained. 

Not  needed;  depressional  very 
poorly  drained. 

Shoals:    Sn 

Good 

Poor:    high  potential  frost 
action;  fair  to  good  shear 
strength  and  compaction  char- 
acteristics; medium  to  high 
compressibility. 

Medium  to  low  shear  strength; 
medium  compressibility;  low 
to  medium  permeability  of 
compacted  soil;  poor  to  good 
compaction  characteristics. 

i  Seasonal  high  wnter  table  at  a 
1       depth  of  1  foot  to  3  feet;  suV)- 
1      ject  to  occasional  flooding. 

1 

Somewhat  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  ]  foot  to  3  feet;  .sub- 
ject to  occasional  flooding;  sand 
and  silt  below  a  depth  of  4  feet 
need  special  attention. 

Not  needed;  features  are  favor- 
able. 

Generally  not  needed;  features 
are  favorable. 

Poor:     very  poorly 
drained. 

Unsuited' 

Poor:     very  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  shear  strength;  good  to 
fair  compaction  characteristics; 
fair  stability. 

Medium  to  low  shear  strength; 
medium  compressibility;  med- 
ium to  low  permeability  of 
compacted  soil;  fair  to'good 
compaction  characteristics. 

1  Seasonal  high  water  table  at  a 
depth  of  0  to  I  foot,  or  ponded; 
moderate  permeability;  subject 
to  flooding;  undrained  areas  are 
suitable  for  pit-type  ponds  where 
the  water  table  remains  high 
throughout  the  year. 

Ven.'  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  subject 
to  flooding;  sand  and  silt  below 
a  depth  of  4  feet  need  special 
attention;  usually  poor  outlets. 

Generally  not  needed;  depres- 
sional; very  poorly  drained. 

Generally  not  needed;  depres- 
-sional;  very  poorly  drained. 

Westland:    We 

Poor:     verj'  poorly 
drained. 

Good 

Poor:     very  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed; high  potential  frost  action; 
fair  to  poor  shear  strength  and 
compaction  characteristics;  fair 
stability. 

Surface  layer  and  subsoil  have 
medium  to  low  shear  strength; 
medium  to  low  compressibility; 
low  permeability  of  compacted 
soil;  and  fair  compaction  char- 
acteristics. 

Underlying  material  has  high 
shear  strength;  low  compressi- 
bility; high  permeability  of 
compacted  soil;  and  good  com- 
paction characteristics. 

Seasonal  hieh  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderately  slow  permeability; 
underlain  by  sand  and  gravel; 
most  undrained  areas  are  suit- 
able for  pit-type  ponds. 

Very  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  moder- 
ately slow  permeability;  sand 
and  gravel  below  a  depth  of  4 
feet  need  special  attention. 

Generally  not  needed;  depres- 
sional; very  poorly  dramed. 

Generally  not  needed;  depres- 
sional; very  poorly  dramed. 

WhiUker;     Wh 

Good 

Poor:     high  potential  frost 
action;  fair  to  poor  shear 
strength  and  compaction  char- 
acteristics; fair  to  poor  sta- 
bility. 

Medium  to  low  shear  strength; 
medium  compressibility; 
medium  to  low  permeability  of 
compacted  soil;  fair  to  good 
compaction  characteristics 

Seasonal  high  water  table  at  a 
depth  of  1  foot  to  3  feet;  mod- 
erate permeability;  underlain 
by  sand;  seepage. 

Somewhat  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  I  foot  to  3  feet;  mod- 
erate permeability;  silt  and 
sand  below  a  depth  of  4  feet 
need  special  attention. 

Features  are  favorable;  generally 
not  needed. 

Features  are  favorable;  generally 
not  needed. 

'The5-e  Foils  are  under 

Iain  by  sand  and  pravel 

at  a  depth  below  5 

eet  in  some  areas. 

Appendix    D    -  Soil  Limitations  for 


Soil  series  and 
map  symbols 


Brookston:     Br. 


Crosbv:     CrA. 


Eel:    Ee.. 


Genesee:     Ge.. 


Kokomo:     Ko.. 


Martinsville: 
MaA,  MaB2. 


Miami:     MmA, 
MmB2,  MmC2, 
MmD2,  MpG3, 
MpD3. 


Milford:     Mr 


Ocklev:     OcA, 
OcB2,  Ol<C2. 


Palms:     Ps.. 


Dwellings  with 
basements 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Severe:     somewhat  poorly 
drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet. 


Severe:     subject  to  occa- 
sional flooding. 


Severe:     subject  to  occa- 
sional flooding. 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Slight.. 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  s!op)es  are  6 
to  12  percent:     slope 
hinders  development. 

Severe  where  slopes  are  12 
to  18  percent:     slope 
hinders  development. 


Severe:     poorly  drained; 

seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded. 


Shght  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are 
6  to  12  percent:     slope 
hinders  development. 


Severe:     very  poorly  drain- 
ed ;  seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Dwellings  without 
basements 


Severe:  very  poorly  drain- 
ed; seasonal  high  wat«r 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  moderate 
to  low  shrink-swell;  high 
potential  frost  action. 

Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:  very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

SHght._ 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are  6 
to  12  percent:     slope 
hinders  development. 

Severe  where  slopes  are  12 
to  18  percent:     slope 
hinders  development. 


Severe:  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  high  shrink- 
swell. 

Moderate:     moderate 
shrink-swell. 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Commercial  or  light 
industrial  developments 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  moderate 
shrink-swell;  high  poten- 
tial frost  action. 

Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  moderate 
to  low  shrink-swell;  high 
potential  frost  action. 

Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:  very  poorlj-  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Slight  where  slopes  are  0  to 
2  percent. 

Moderate  where  slopes  are 
2  to  6  percent:     slope 
hinders  development. 

Slight  where  slopes  are  0  to 
2  percent. 

Moderate  where  slopes  are  2 
to  6  percent:     slope 
hinders  development. 

Severe  where  slopes  are  6 
to  18  percent:     slope 
hinders  development. 


Severe:  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  high  shrink- 
swell. 

Moderate  where  slopes  are 

0  to  6  percent:     moderate 

shrink-swell. 
Severe  where  slopes  are  6  to 

12  percent:     slope  hinders 

development. 

Severe-     verj-  poorlj'  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Landscaping 
and  lawns 


Severe  if  undrained:     very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 

Slight _ 


Slight:     subject  to  occa- 
sional flooding. 


Slight:     subject  to  occa- 
sional flooding. 


Severe  if  undrained:     very 

Eoorly  drained;  seasonal 
igh  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artifically 
drained. 

Slight- 


Slight  where  slopes  are  0  to 
6  percent. 

M  ^derate  where  slopes  are  6 
to  12  percent:     hazard  of 
erosion;  slope  hinders  de- 
velopment and  mainten- 
ance. 

Severe  where  slopes  are  12 
to  IS  percent:     hazard  of 
erosion;  slope  hinders 
development. 

Severe  if  undrained :     poorly 
drained;  seasonal  high 
water  table  at  a  depth  of 
0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 

Slight.. _ 


Severe:     verj-  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Town  and  Country  Planning  (2). 
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Local  roads,  streets, 
and  parking  lots 


Jevere:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderate  shrink-swell;  high 
potential  frost  action. 


<'vere:     high  potential  frost  ac- 
tion; somewhat  poorly  drained; 
seasonal  high  water  table  at 
a  depth  of  1  foot  to  3  feet; 
moderate  to  low  shrink-swell. 


•evere:  subject  to  occasional 
flooding;  moderate  potential 
frost  action. 


evere:  subject  to  occasional 
flooding;  moderate  potential 
frost  action. 


■evere:     verj-  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
high  potential  frost  action; 
moderate  shrink-swell. 


Moderate:  moderate  potential 
frost  action;  moderate  to  low 
shrink-swell. 


•ioderate  where  slopes  are  0  to 
12  percent:     moderate  potential 
frost  action. 

evere  where  slopes  are  12  to  18 
percent:  slope  hinders  devel- 
opment. 


>evere:     poorly  drained;  seasonal 
high  water  table  at  a  depth  of 

'  0  to  1  foot,  or  ponded;  high 
potential  frost  action;  high 
shrink-swell. 


-Ioderate:  moderate  potential 
frost  action;  moderate  shrink- 
swell. 


Severe:     ven.'  poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
unstable  orcanic  material;  high 
compressibility;  high  potential 
frost  action. 


Septic  tank 
absorption  fields 


Severe;     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderate  permeability. 


Severe:     slow  permeability; 
somewhat  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  1  foot  to  3  feet. 


Severe:     subject  to  occasional 
flooding. 


Severe:     subject  to  occasional 
flooding. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
slow  permeability. 


Slight- 


Moderate  where  slopes  are  0  to 
12  percent:     moderately  slow 
permeability;  slope  causes 
moderate  hazard  of  effluent 
seepage. 

Severe  where  slopes  are  12  to  18 
percent:     severe  hazard  of 
erosion  and  effluent  seepage. 


Severe:     moderately  slow  perme- 
ability; poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Slight  where  slopes  are  0  to  6 
percent. 

M<xierate  where  slopes  are  6  to 
12  percent:     slope  oau.ses  mod- 
erate hazard  of  effluent  seepage. 


Severe:     very  poorly  drained; 
se.asonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Sewage  lagoons 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed.' 


Slight.. 


Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 

Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  eflSuent 
seepage  to  ground  water. 

Severe:     verj'  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed.' 


Severe:     permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 


Moderate  where  slopes  are  0  to 
6  percent:     moderate  hazard 
of  effluent  seepage;  slopes  of 
2  to  6  percent  moderately 
hinder  development. 

Severe  where  slopes  are  6  to  18 
percent:  slope  severely  hin- 
ders development. 


Severe:     poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded.' 


Severe:     less  than  5  feet  deep 
to  rapidl}'  permeable  sand  and 
gravel;  severe  hazard  of  efflu- 
ent seepage  to  ground  water. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
organic  material  promotes  un- 
desirable aquatic  growth. 


Sanitary  landfill 
(trench  type) 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Moderate:     somewhat  poorly 
drained;  seasonal  high  water 
table  at  a  depth  of  1  foot  to  3 
feet;  claj'  loam  texture  moder- 
ately affects  workability. 


Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  leachate 
flow  to  ground  water. 

Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  leachate 
flow  to  ground  water. 

Severe:     very  poorl)-  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
silty  clay  texture  severely 
affects  workability. 


Severe:     permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  hazard  of  leachate  flow 
to  ground  water. 


Slight  where  slopes  are  0  to  12 

percent. 
Moderate  where  slopes  are  12  to 

18  percent:     slope  moderately 

hinders  development. 


Severe:     poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  silty 
clay  texture  severely  affects 
workability. 


Severe :     less  than  5  feet  deep 
to  rapidly  permeable  sand  and 
gravel;  severe  hazard  of 
leachate  flow  to  ground  wat«r. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
organic  material  does  not  pro- 
vide satisfactory  cover. 


Appendix    D    - 


Soil  series  and 
map  symbols 


RcTiFselaer:     Re. 


Shoals:     Sh, 


Sloan:     So.. 


Westland :     We.. 


Whitaker:     Wh.__. 


Dwellings  with 
basements 


Severe:     ver>'  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;  seasonal 
nigh  wat«r  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:     subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded. 


Severe:     very  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded. 


Severe:     somewhat  poorly 
drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet. 


Dwellings  without 
basements 


Severe:  ver>'  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate to  low  shrink-swell. 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;  sea.sonal 
high  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:     subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 

Severe :  very  poorly  drained : 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 


Moderate:    somewhat  poor- 
ly drained;  sea.sonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  high 
potential  frost  action; 
moderate  to  low  shrink- 
swell. 


Commercial  or  light 
industrial  developments 


Severe:  very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  ) 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate to  low  shrink-swell. 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorlj' drained;     seasonal 
high  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:     subject  to  occa- 
sional flooding;  verj' 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 

Severe:  very  poorly  drained 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 


Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  high 
potential  frost  action; 
moderate  to  low  shrink- 
swell. 


Landscaping 
and  lawns 


Severe  if  undrained:     very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 


Severe:     subject  to  occa- 
sional flooding. 


Severe:     subject  to  occa- 
sional flooding;  verj- 
poorly  drained;  seasonal 
high  wat-er  table  at  a 
depth  of  0  to  1  foot,  or 
ponded. 


Severe  if  undrained:     very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 


Slight.. 


I  : 


>If  fioor  of  the  lagoon  is  nearly  impermeable  material  at  least  2  feet  thick,  depth  to  water  table  can  be  disregarded. 
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Soil  series  and 
map  symbols 


Brookston:    Br. 


Crosby:     CrA.. 


Eel:    Ee... 


Genesee:    Ge.- 


Kokomo:     Ko.. 


Martinsville: 
MaA,  MaB2. 


Miami:     MmA, 
MmB2,  MmC2, 
MmD2.  MpC3, 
MpD3. 


Milford:     Mr._ 


Dwellings  with 
basements 


Ocklev:     OcA, 
OcB2,  OkC2. 


Palms:     Ps 


Severe:     very  poorly  drain- 
ed; seasonal  hich  water 
table  at  a  depth  of  0  to  I 
foot,  or  ponded. 


Severe:    somewhat  poorly 
drained;  seasonal  nigh 
water  table  at  a  depth  of 
1  foot  to  3  feet. 


Severe:    subject  to  occa- 
sional fioodiog. 


Severe:    subject  to  occa- 
sional flooding. 


Severe:    very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


SUght... 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are  6 
to  12  percent:     slope 
hinders  development. 

Severe  where  slopes  are  12 
to  18  percent:     slope 
hinders  development. 


Severe:     poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded. 


Slight  where  elopes  are  0  to 
6  percent. 

Moderate  where  slopes  are 
6  to  12  percent:     slope 
hinders  development. 


Severe:     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Dwellings  without 
basements 


Severe:  very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Moderate:    somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  moderate 
to  low  shrink-swell;  high 
potential  frost  action. 

Severe:    subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:    subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:  very  poorly  drain- 
ed; seasonal  nigh  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 


Slight.. 


Slight  where  slopes  are  0  to 
6  percent. 

Moderate  where  slopes  are  6 
to  12  percent:     slope 
hinders  development. 

Sevet-e  where  slopes  are  12 
to  18  percent;    slope 
hinders  development. 


Severe;  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  high  shrink- 
swell. 

Moderate:    moderate 
shrink-swell. 


Severe:     very  poorly  drain- 
ed; seasonal  nigh  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Commercial  or  light 
industrial  developments 


Landscaping 
and  lawns 


Severe;     very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  moderate 
shrink-swell;  high  poten- 
tial frost  action. 

Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  moderate 
to  low  shrink-swell;  high 
potential  frost  action. 

Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe:     subject  to  occa- 
sional flooding;  moderate 
potential  frost  action. 


Severe;  very  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate shrink-swell. 

Slight  where  slopes  are  0  to 
2  percent. 

Moderate  where  slopes  are 
2  to  6  percent:     slope 
hinders  development. 

Slight  where  slopes  are  0  to 
2  percent. 

Moderate  where  slopes  are  2 
to  6  percent;     slope 
hinders  development. 

Severe  where  slopes  are  6 
to  18  percent:     slope 
hinders  development. 


Severe;  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  high  shrink- 
swell. 

Moderate  where  slopes  are 

0  to  6  percent:     moderate 

shrink-sweU. 
Severe  where  slopes  are  6  to 

12  percent;    slope  hinders 

development. 

Severe-     verj-  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  unstable 
organic  material;  high 
compressibility. 


Severe  if  undrained:  very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 

of  0  lu  I  foot,  or  ponded; 
moderate  if  artificially 
drained. 

Slight , 


Slight;    subject  to  occa- 
sional flooding. 


Slight:     subject  to  occa- 
sional flooding. 


Severe  if  undrained:    very 

Eoorly  drained;  seasonal 
igh  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artiflcaUy 
drained. 


Slight- 


Slight  where  slopes  are  0  to 
6  percent. 

M  3aerate  where  slopes  are  6 
to  12  percent;     hazard  of 
erosion;  slope  hinders  de- 
velopment and  mainten- 
ance. 

Severe  where  slopes  are  12 
to  18  percent:     hazard  of 
erosion;  slope  hinders 
development. 

Severe  if  undrained:     poorly 

drained ;  seasonal  high 
water  table  at  a  depth  of 
0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 

Slight. - - 


Severe:     verj'  poorly  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Local  roads,  streets, 
and  parking  lots 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderate  shrink-swell;  high 
potential  frost  action. 


Severe:     high  potential  frost  ac- 
tion; somewhat  poorly  drained; 
seasonal  high  water  table  at 
a  depth  of  1  foot  to  3  feet; 
moderate  to  low  shrink-swell. 


Severe:  subject  to  occasional 
flooding;  moderate  potential 
frost  action. 


Severe:  subject  to  occasional 
flooding;  moderate  potential 
frost  action. 


Severe:    verj'  poorly  drained; 

seasonal  high  water  table  at  a 
depth  of  0  to  ]  foot,  or  ponded; 
high  potential  frost  action; 
moderate  shrink-swell. 


Moderate:  moderate  potential 
frost  action;  moderate  to  low 
shrink-swell. 


Moderate  where  slopes  are  0  to 
12  percent:     moderate  potential 
frost  action. 

Severe  where  slopes  are  12  to  18 
percent;  slope  hinders  devel- 
opment. 


Severe;     poorly  drained;  seasonal 

high  water  table  at  a  depth  of 
'  0  to  1  foot,  or  ponded;  hieh 
potential  frost  action;  high 
shrink-swell. 


Moderate;  moderate  potential 
frost  action;  moderate  shrink- 
swell. 


Severe;     ver>'  poorly  drained;  sea- 
Konal  high  water  table  al  a 
depth  of  0  to  I  foot,  or  ponded; 
unstable  orcanic  material;  high 
compres?ibility;  high  potential 
frost  action. 


Septic  tank 
absorption  fields 


Severe:     very-  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded ; 
moderate  permeability. 


Severe:    slow  permeability; 
somewhat  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  I  foot  to  3  feet. 


Severe;     subject  to  occasional 

flooding. 


Severe:     subject  to  occasional 
flooding. 


Severe:     very  poorly  drained; 

seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 

slow  permeability. 


Sewage  1 


Slight... 


Moderate  where  slopes  are  0  to 
12  percent:     moderately  slow 
permeability;  slope  causes 
moderate  hazard  of  effluent 
seepage. 

Severe  where  slopes  are  12  to  18 
percent:    bevere  hazard  of 
erosion  and  effluent  seepage. 


Severe:     moderately  slow  perme- 
ability; poorly  drained;  sea- 
sonal high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Shght  where  fclopes  are  0  to  6 
percent. 

Moderate  where  slopes  are  6  to 
12  percent:     slope  causes  mod- 
erate hazard  of  effluent  seepage. 


Severe:    very  poorly  drained; 
se.isonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Severe:    very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed.' 


Slight... 


Severe:    subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 

Severe:    subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 

Severe;     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  pond- 
ed.i 


Severe:    permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 

Moderate  where  slopes  are  0  to 
6  percent:     moderate  hazard 
of  effluent  seepage:  slopes  of 
2  to  6  percent  moderately 
hinder  development. 

Severe  where  slopes  are  6  to  18 
percent:  slope  severely  hin- 
ders development. 


Severe:  poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded.' 


Severe:     less  than  5  feet  deep 
to  rapidly  permeable  sand  and 
gravel;  severe  hazard  of  efflu- 
ent seepage  to  ground  water. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
organic  material  promotes  un- 
desirable aquatic  growth. 


Sanitary  landfill 
(trench  type) 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Moderate:    somewhat  poorly 
drained;  seasonal  high  water 
table  at  a  depth  of  1  foot  to  3 
feet;  clay  loam  texture  moder- 
ately affects  workability. 


Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  leachate 
flow  to  ground  water. 

Severe;    subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  leachate 
flow  to  ground  water. 

Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
silty  clay  texture  severely 
affects  workability. 


Severe:    permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  hazard  of  leachate  flow 
to  ground  water. 


Slight  where  slopes  are  0  to  12 

percent. 
Moderate  where  slopes  are  12  to 

18  percent;    slope  moderately 

hinders  development. 


Severe:    poorly  drained;  seasonal 
high  water  table  at  a  depth  of 
0  to  1  foot,  or  ponded;  silty 
clay  texture  severely  affects 
workability. 


Severe:    less  than  5  feet  deep 
to  rapidly  permeable  sand  and 
gravel;  severe  hazard  of 
leachate  flow  to  ground  water. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
organic  material  does  not  pro- 
vide satisfactory  cover. 


Appendix    D    - 


Soil  series  and 
miip  symbols 


Rensselaer:     Re.. 


Shoals:     Sh., 


Sloan:     So.. 


Westland:     We.. 


Whitaker:     Wh.. 


Dwellings  with 
basements 


Severe:     ver\-  poorh-  drain- 
ed; seasonal  high  water 
table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;  seasonal 
nigh  wat«r  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:     subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded. 


Severe:     very  poorly  drained; 
seasonal  high  water  table 
at  a  depth  of  0  to  I  foot, 
or  ponded. 


Severe:     somewhat  poorly 
drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet. 


Dwellings  without 
basements 


Severe:  very  poorly  drain- 
ed; seasonal  high  wat€r 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate to  low  shrink-swell.' 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:     subject  to  occa- 
sional flooding;  very 
poorl}'  drained;  seasonal 
high  wat€r  table  at  a 
depth  of  0  to  1  foot,  or 
ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 

Severe:  very  poorly  drained 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 


Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  high 
potential  frost  action; 
moderate  to  low  shrink- 
swell. 


Commercial  or  light 
industrial  developments 


Severe:  very  poorly  drain- 
ed; seasonal  high  wat«r 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate to  low  shrink-swell. 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;     seasonal 
high  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe :     subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 

Severe:  very  poorly  drained 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 


Moderate:     somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  high 
potential  frost  action; 
moderate  to  low  shrink- 
swell. 


Landscaping 
and  lawns 


Severe  if  undrained:     very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 


Severe:     subject  to  occa- 
sional flooding. 


Severe:    subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  wat«r  table  at  a 
depth  of  0  to  1  foot,  or 
ponded. 


Severe  if  undrained:     very 
poor!}'  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 


I   > 


Slight.... 


'If  floor  of  the  lagtwn  is  nearly  impermeable  material  at  least  2  feet  thick,  depth  to  water  table  can  be  disregarded. 


Continued. 
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Local  roads,  streets, 
and  parking  lots 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
high  potential  frost  action; 
mixierate  to  low  shrink-swell. 


Severe:     subject  to  occasional 
flooding;  somewhat  poorly 
drained:  sea'=ona!  high  water 
table  at  a  depth  of  1  foot  to  3 
feet;  high  potential  frost  action. 

Severe:     subject  to  occasional 
fiooi^ing;  very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
hicii  poteritial  frost  action;  mod- 

■    crate  to  low  shrink-swell. 


Severe:     very  poorly  drained; 
seasonal  high  water  fable  at  a 
depth  of  0  to  1  foot,  or  ponded; 
high  potential  frost  action; 
moderate  to  low  shrink-swell. 


Severe:     high  potential  frost 
action;  somewhat  poorly  drain- 
ed; sea-sonal  high  water  table 
at  a  depth  of  1  foot  to  3  feet; 
moderate  to  low  shrink-swell. 


Septic  lank 
absorption  fields 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderately  slow  permeability. 


Severe:     subject  to  occasional 
flooding;  somewhat  poorly 
drained;  seasonal  high  water 
table  at  a  depth  of  1  foot  to  3 
feet. 

Severe:     subject  to  occasional 
flooding;  very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
moderately  slow  permeability. 


Severe:     somewhat  poorly  drain- 
ed; seasonal  high  water  table 
at  a  depth  of  1  foot  to  3  feet; 
moderate  permeability. 


Sewage  lagoons 


Severe:     very  [loorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
permeable  stratified  sand  ai  a 
depth  of  less  than  5  feet;  se- 
vere hazard  of  effluent  seepage 
to  ground  water. 

Severe:     subject  to  occasional 
flooding:  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 

Severe:     subject  to  occasional 
flooding;  very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Severe:     ven,-  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
rapidly  permeable  sand  and 
gravel  at  a  depth  of  less  than 
5  feet;  sevwe  hazard  of  efflu- 
ent seepage  to  ground  wat«r. 

Severe:     permeable  stratified 
.sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 


Sanitary  landfill 
(trench  type) 


Severe:     verj-  poorly  drained: 
seasonal  high  water  table  at  a 
depth  of  0  to  ]  foot,  or  ponded; 
perme.'d)le  stratified  sand  at  a 
depth  of  less  than  5  feet;  se- 
vere hazard  leachate  flow  to 
ground  water. 

Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  dejith  of  less  than  5 
feet;  severe  hazard  of  leachate 
flow  to  ground  water. 

Severe:     subject  to  occasional 
flooding;  very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded. 


Severe:     very  poorly  drained; 
seasonal  high  wat.er  table  at  a 
depth  of  0  to  I  foot,  or  ponded; 
rapidh'  permeable  sand  and 
gravel  at  a  depth  of  less  than 
5  feet;  severe  hazard  of leach- 
ate flow  to  ground  water. 

Severe:     permeable  stratified 
sand  at  a  depth  of  le.ss  than  5 
feet;  severe  hazard  of  leachate 
flow  to  ground  water. 
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Soil  series  and 
map  symbols 


Renpselaer:     Re... 


Shonls:    Sh.. 


So.. 


Westland:    We... 


WliitaVer:     Wh._ 


Dwellings  with 
baaemeQtiS 


Severe:     verj*  poorly  drain- 
ed; sea5onal  hiRh  wat«r 

table  at  a  depth  of  0  to  1 
foot,  or  ponded. 


Severe:    subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;  seasonal 
nigh  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:    subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
nigh  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded. 


Severe:     very  poorly  drained 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded. 


Severe:     somewhat  poorly 
drained;  seasonal  nigh 
water  table  at  a  depth  of 
1  foot  to  3  feet. 


Dwellings  without 
basements 


Severe:  very  poorly  drain- 
ed; seasonal  nigh  M'ater 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate to  low  shrink-swell. 

Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:    subject  to  occa- 
sional flooding;  very 
Koorly  drained;  seasonal 
igh  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 

Severe:  very  poorly  drained 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 


Moderate:    somewhat  poor- 
ly drained;  seasonal  nigh 
water  table  at  a  depth  of 
1  foot  to  3  feet;  high 
potential  frost  action; 
moderate  to  low  shrink- 
swell. 


Commercial  or  light 
industrial  developments 


Severe:  very  poorly  drain- 
ed; seasonal  high  wat^r 
table  at  a  depth  of  0  to  1 
foot,  or  ponded;  high  po- 
tential frost  action;  mod- 
erate to  low  shrink-swell. 


Severe:     subject  to  occa- 
sional flooding;  somewhat 
poorly  drained;     seasonal 
high  water  table  at  a 
depth  of  1  foot  to  3  feet. 

Severe:    subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  water  table  at  a 
depth  of  0  to  1  foot,  or 
ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 

Severe:  very  poorly  drained 
seasonal  high  water  table 
at  a  depth  of  0  to  1  foot, 
or  ponded;  high  potential 
frost  action;  moderate  to 
low  shrink-swell. 


Moderate:    somewhat  poor- 
ly drained;  seasonal  high 
water  table  at  a  depth  of 
1  foot  to  3  feet;  high 
potential  frost  action; 
moderate  to  low  shrink- 
swell. 


Landscaping 
and  lawns 


Severe  if  undrained:     very 
poorly  drained;  seasonal 
high  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 


Severe:    subject  to  occa- 
sional flooding. 


Severe:    subject  to  occa- 
sional flooding;  very 
poorly  drained;  seasonal 
high  w'ater  table  at  a 
depth  of  0  to  1  foot,  or 
ponded. 


Severe  if  undrained:     very 

poorly  drained;  seasonal 
nigh  water  table  at  a  depth 
of  0  to  1  foot,  or  ponded; 
moderate  if  artificially 
drained. 


Slight... 


Local  roads,  streets, 
and  parking  lots 


Scvrre:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
high  potential  frost  action; 
m<xleiate  to  low  shrink-swell. 


Severe:     subject  to  occasional 
flooding;  somewhat  poorly 
drained:  seasonal  high  water 
table  at  a  depth  of  1  foot  to  3 
feet;  high  potential  frost  action. 

Severe:     subject  to  occasional 
flooding;  very  poorly  drained; 
se3Sonal  high  water  table  at  a 
depth  of  0  to  ]  foot,  or  ponded; 
higii  potential  frost  action;  mod- 
crnte  to  low  shrink-swell. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
high  7>otential  frost  action; 
mf)derate  to  low  shrink-swell. 


Severe:     high  potential  frost 
action;  somewhat  poorly  drain- 
ed; sea'^onal  high  water  table 
at  a  depth  of  1  foot  to  3  feet; 
moderate  to  low  shrink-swell. 


Sejitic  tank 
absorption  fields 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded ; 
moderately  slow  permeability. 


Severe:    subject  to  occasional 
flooding;  somewhat  jjoorly 
drained;  seasonal  high  water 
table  at  a  depth  of  I  foot  to  3 
feet. 

Severe:     subject  to  occasional 
flooding;  very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  font,  or  ponded. 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  I  foot,  or  ponded; 
moderately  slow  permeability. 


Severe;    somewhat  poorly  drain- 
ed; seasonal  high  water  table 
at  a  depth  of  1  foot  to  3  feet; 
moderate  permeability. 


Sewage  lagoons 


Severe;     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
permeable  stratified  sand  ai  a 
depth  of  less  th.-in  5  feet;  se- 
vere hazard  of  effluent  .'^eepagc 
to  ground  water. 

Severe:     subject  to  occasional 
flooding;  permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  .severe  hazard  of  effluent 
seepage  to  ground  water. 

Severe:     subject  to  occasional 
flooding;  very  poorly  drained; 
seasonal  high  water  table  at  q 
depth  of  0  to  1  foot,  or  ponded. 


Severe:     ver>'  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded ; 
rapidly  permeable  .sand  and 
gravel  at  a  depth  of  less  than 
5  feet;  sevore  nazard  of  efflu- 
ent seepage  to  ground  water. 

Severe:     permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of  effluent 
seepage  to  ground  water. 


Sanitary  landfill 
(trench  type) 


Severe:     very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
permeable  stratified  sand  at  a 
depth  of  less  than  5  feet;  se- 
vere hazard  leachate  flow  to 
ground  water. 

Severe:    subject  to  occasional 
flooding;  permeable  stratified 
snnd  at  a  de|)th  of  less  than  5 
feet;  severe  haziird  of  leachate 
flow  to  ground  water. 

Severe:    subject  to  occasional 
flooding;  very  poorly  drained; 
seasonal  high  water  table  at  a 
depth  of  0  to  I  foot,  or  ponded. 


Severe:    very  poorly  drained; 
seasonal  high  wafer  table  at  a 
depth  of  0  to  1  foot,  or  ponded; 
rapidly  permeable  sand  and 
gravel  at  a  depth  of  less  than' 
5  feet;  severe  nazard  of leach- 
ate flow  to  ground  water. 

Severe:    permeable  stratified 
sand  at  a  depth  of  less  than  5 
feet;  severe  hazard  of leachate 
flow  to  ground  water. 


nf  floor  of  the  lagoon  is  nearly  impermeable  material  at  least  2  feet  thick,  depth  to  water  table  can  be  disregarded. 
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Appendix    F    -  Other  Properti 


^■~—- 

Depth 

Horizon 

Textural  class 

S 

ze  class  and  particle  diameter 

,<;nil  name  and  locstion 

Very  coarse 

sand  to 

fine  sand 

(2.0  to 

0.1  mm) 

Very  coarse 

sand 

(2.0  to  1.0 

mm) 

Coarse  sand 

(1.0  to 

0.5  mm) 

Medium  sand 

(0.5  to 

0.25  mm) 

Koknmn  filtv  clav  loam:     X^^  '4 
spc.  M,  T.'  15  X.,  R.  6  E. 

Inches 

0-9 
9-11 
11-14 
14-21 
21-29 
29-38 
38-44 
44-60 

0-8 
8-13 
13-25 
25-32 
32-10 
40-50 
50-54 
54-81 

0-9 
9-12 
12-21 
21-36 
36-^0 
40^5 
45-61 

0-5 
5-12 
12-19 
19-24 
24-37 
37-47 
47-63 
63-72 

0-9 
9-11 
11-24 
24-33 
33-39 
39-56 
56-64 

Ap 

A 12 

Big 

B21tg 

B22tg 

B23tg 

IIB3 

lie 

Ap 

A2 

B21t 

B22g 

B23g 

53 

CI 

C2 

Ap 

B21g 

B22g 

B23g 

B3 

CI 

C2 

Ap 

A12 

B21g 

B22g 

B23g 

B3g 

CI 

CI 

Ap 

A2 

B21t 

B22t 

B3t 

CI 

C2 

11.8 

11.5 

9.7 

7.5 

5.6 

3.7 

22.2 

27.6 

24.1 
14.5 
15.6 
18.5 
25.4 
31.2 
33.3 
13.8 

1.3 
.6 
.5 
.3 
.1 
.3 
.8 

25.6 
5.8 
22.4 
21.7 
23.1 
24.3 
28.7 
71.3 

35.2 
38.4 
23.8 
32.3 
59.1 
44.0 
43.7 

Silty  clay  loam 

Siltv  clav  loam 

Siltv  clay  loam 

Silty  cla}'  loam 

Loam 

Loam 

Martinsville  loam:     SWI4  sec.  24, 
T   17  \    R  6  E. 

Loam                     .  . 

3.2 
.8 
.8 
.3 
.2 
.2 
.1 
.1 

3.2 
1.5 
1.0 

.2 
.3 
.2 

4.2 
2.9 
2.5 
.6 
.2 
.5 
.8 
.3 

Silt  loam 

Clav  loam 

Sandy  clay  loam 

Sandy  loam 

Sandy  loam 

Loamy  sand 

Milford  sillv  clav  loam:     NWJ< 
sec  29  f   17  X.,  R.  8  E. 

Sandy  loam..._ 

Silty  clay  loam._ 

Silty  clay..._ 

Silty  clav 

Silty  clay  loam _. 

Siltv  clay  loam 

Silty  clav  loam__. 
Silty  clay  loam-  

Sloan  siltv  clav  loam:     SW}^ 

Loam 



sec.  19,  T.  16  X.,  R.  6  E. 

Loam 

Loam 

Clav  loam...  . 

Clav  loam 

Clay  loam 

Loam 

2.8 
10.0 

2.9 
3.2 

.8 
1.2 
1.9 

.3 

3.3 
20.4 

3.2 
2.0 
1.0 
1.1 
3.9 
7.1 
.1 

9.2 
26.5 

10.9 

10.1 

5.7 

7.7 

16.6 

10.2 

5.5 

Sandv  loam      

Whitaker  loam:     XWW  sec.  24, 

Loam 

T.  17  X.,  R.  6  E. 

Loam 

Clay  loam 

Loam 

Sandv  loam._  

Sandy  loam.  _ 

Sandy  loam_ 
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after  rnin. 

son  of  use. 

Severe:     floods  <luring  sea- 
son of  use. 

Severe:     very  noorlv  drain- 

ed;  ponding;  remains  wet 
for  long  periods. 

SliEht. 
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hinders  use;  severely 
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Appendix    F    -  Other  Propert 


Soil  name  and  locstion 


Kokomi  ?iltv  day  loam:     N^\''4 
-fc.  11,  T;  15  X.,  R.  6E. 


Martinsville  loam:     SWi.^  sec.  24, 
T.  IT  X.,  R.  6E. 


Milford  siltv  clav  loam:     NWl'^ 
sec.  29,  f.  17X.,  R.  8  E. 


Sloan  siltv  cla}' loam:     SW}^ 
sec.  !9,  T.  16  N.,  R.  6  E. 


Whitaker  loam:     NWl^  sec.  24, 
T.  17  N.,  R.  6  E. 


Depth 


Inches 

0-9 
9-11 
11-14 
14-21 
21-29 
29-38 
38-44 
44-60 

0-8 
8-13 
13-25 
25-32 
32-40 
40-50 
50-54 
54-81 

0-9 
9-12 
12-21 
21-36 
36-40 
40^5 
45-61 

0-5 
5-12 
12-19 
19-24 
24-37 
37-47 
47-63 
63-72 

0-9 
9-11 
11-24 
24-33 
33-39 
39-56 
56-64 


Horizon 


Ap 

A12 

Big 

B21tg 

B22tg 

B23tg 

IIB3 

lie 

Ap 

A2 

B21t 

B22g 

B23g 

B3 

Cl 

C2 

Ap 

B21g 

B22g 

B23g 

B3 

Cl 

C2 

Ap 

A12 

B21g 

B22g 

B23g 

B3g 

Cl 

Cl 

Ap 

A2 

B2)t 

B22t 

B3t 

Cl 

C2 


Textural  class 


Size  class  and  particle  diameter 


Very  coarse 

sand  to 

fine  sand 

(2.0  to 

0.1  mm) 


Silty  clay  loam... 
Silty  clay  loam... 
Silty  clay  loam._ 
Silty  clay  loam... 
Silty  clay  loam... 
Silty  claj'  loam._ 

Loam 

Loam 

Loam 

Silt  loam 

Clay  loam 

Sandy  clay  loam 

Sandy  loam 

Sandy  loam 

Loamy  sand 

Sandy  loam 

Silty  clay  Ioam._, 

Silty  clay..._ 

Silty  clay 

Silty  clay  loam... 
Silty  clay  loam.... 
Silty  clay  loam._. 
Silty  clay  loam 

Loam 

Loam 

Loam 

Clay  loam 

Clay  loam 

Clay  loam 

Loam 

Sandy  Ioam.__ 

Loam 

Loam 

Clay  loam 

Loam 

Sandy  loam. 

Sandy  loam. 

Sandy  loam 


11.8 

11.5 

9.7 

7.5 

5.6 

3.7 

22.2 

27.6 

24.1 
14.5 
15.6 
18.5 
25.4 
31.2 
33.3 
13.8 

1.3 
.6 
.5 
.3 
.1 
.3 


25.6 
5.8 
22.4 
21.7 
23.1 
24.3 
28.7 
71.3 

35.2 
38.4 
23.8 
32.3 
59.1 
44.0 
43.7 


Very  coarse 

sand 

(2.0  to  1.0 

mm) 


3.2 
.8 
.8 
.3 
.2 
.2 
.1 
.1 


2.8 
10.0 

2.9 
3.2 

.8 
1.2 
1.9 

.3 


Coarse  sand 

(1.0  to 

0.5  mm) 


3.2 
1.5 
1.0 
.2 
.2 
.2 
.3 
.2 


3.3 
20.4 

3.2 
2.0 
1.0 
1.1 
3.9 
7.1 
.1 


Medium  sand 

(0.5  to 

0.25  mm) 


4.2 
2.9 
2.5 
.6 
.2 
.5 
.8 
.3 


9.2 
26.5 

10.9 

10.1 

5.7 

7.7 

16.6 

10.2 

5.5 


ies  of  Selected  Soils  (2). 


68 


Si 

ze  class  and  pa 

rticle  diameter 

Organic 
carbon 

Reaction 

(1:1  soil- 

wat«r 

suspension) 

Extractable 

ine  sand 
(0.25  to 
J.l  rr.m) 

Verv-  fine 

(O.iO  to 

0.05  mm) 

Silt 

(0.05  to 

0.002  mm) 

Clay 

(less  than 
0.002  mm) 

Total  sand 

(2.0  to 
0.05  mm) 

Coarse 

fraction 

(more  than 

2.0  mm) 

Phosphorus 

Pota.s.sium 

5.6 
5.5 
4.8 
4.2 
3.3 
2.6 
10.8 
10.5 

15.0 
10.5 
15.0 
33.8 
39.6 
37.2 
41.1 
45.6 

1.4 
.9 
.7 
.6 
.4 

. ; 

1.2 

7.7 
7.4 
7.1 
6.6 
7.3 
7.5 
6.0 
7.6 

7.6 
7.0 
5.9 
7.0 
5.0 
8.0 
26.9 

49.3 
49.2 
49.1 
51.1 
51.5 
58.9 
48.6 
41.5 

46.0 
62.1 
40.8 
27.0 

18.3 
14.5 
17.3 
38.6 

58.8 
54.5 
58.3 
65.3 
68.1 
69.0 
68.7 

41.1 
41.5 
44.5 
43.3 
42.2 
41.0 
38.7 
6.4 

44.5 
36.7 
38.3 
35.1 
16.1 
32.7 
24.3 

33.3 
33.8 
36.4 
37.2 
39.6 
34.8 
18.4 
20.4 

14.9 
12.9 
28.6 
20.7 
16.7 
17.1 
8.3 
2.0 

38.5 
44.0 
40.5 
33.8 
31.4 
30.0 
29.3 

25.6 
25.3 
26.0 
28.4 

27.4 
27.2 
26.6 
14.7 

12.7 
17.9 
32.0 
25.6 
19.8 
15.3 
5.1 

Percent 

17.4 
17.0 
14.5 
11.7 
8.9 
6.3 
33.0 
38.1 

39.1 
25.0 
30.6 
52.3 
65.0 
68.4 
74.4 
59.4 

2.7 
1.5 
1.2 
.9 
.5 
1.0 
2.0 

33.3 
33.2 
29.5 
28.3 
30.4 
31.8 
34.7 
78.9 

42.8 
45.4 
29.7 
39.3 
64.1 
52.0 
70.6 

Percent  of 
vhole  aoU 

Percent 

2.28 
2.11 

.96 

pH 
6.8 
6.7 
6.8 
6.9 
7.2 
7.5 
8.0 
8.0 

7.6 
7.7 
7.1 
7.5 
7.6 
7.6 
7.2 
8.4 

7.8 
7.3 
7.7 
7.7 
7.8 
7.9 
8.1 

7.5 
7.7 
7.5 
7.2 
7.1 
7.4 
7.5 
7.8 

7.1 
6.8 
5.8 
6.7 
6.8 
8.2 
8.4 

Pounds  per 
acre 

21 
24 
4 
4 
2 
2 
2 
2 

25 

7 

6 

10 

17 

33 

10 

2 

106 

11 

6 

11 

11 

4 

1 

58 
27 
14 
19 
15 
30 
22 
8 

12 
4 
4 
2 
3 
3 
4 

Poutids  per 
acre 

225 

225 

180 

225 

1.0 

240 

210 

2.2 
5.2 

135 

105 

13.5 
9  3 

135 

105 

11  3 

195 

17  4 

165 

24  8 

150 

30  3 

150 

32  1 

75 

13  2 

30 

3.2 
2.0 
1.0 

180 

- 

165 

150 

225 

240 

240 

165 

2.0 

2.0 
.99 
.75 

210 

165 

180 

180 

180 

195 

13  4 

4.0 
12.6 

195 

14  4 

60 

i         182 

90 

23  0 

105 

16  3 

195 

i         22  3 

180 

i         36  7 

165 

1         16.4 
38  1 

10.0 

105 
45 

d-  ttK 


%  V/ ) 
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■ 

Depth 

Horizon 

Textural  class 

S 

ze  class  and  particle  diameter 

Size  class  and  p: 

rticle  diameter 

Organic 
cjirbon 

Reaction 
(1:1  soil- 
water 
suspension) 

Extractable 

.<;oii  name  and  location 

Very  coarse 

sand  to 

fine  sand 

(2.0  to 

0.1  mm) 

Very  coarse 

sand 

(2.0  to  1.0 

mm) 

Coarse  sand 
(1.0  to 
0.6  mm) 

Medium  sand 

(0.5  to 

0.25  mm) 

Fine  sand 
(0.25  to 
0.1  mm) 

Ver\-  fine 
(O.iO  to 
0.05  mm) 

Silt 

(0.05  to 

0.002  mm) 

Clay 
(less  than 
0.002  mm) 

Total  sand 

(2.0  to 
0.05  mm) 

Coarse 

fraction 

(more  than 

2.0  mm) 

Phosphorus 

Potassium 

Ki.liimn  fillv  cla.v  loam:     KW.',,' 
src    11,  T,  15  N.,  R.  6  E- 

Inch,, 

0-9 
9-11 
11-14 
14-21 
21-29 
29-38 
38-44 
44-60 

0-8 
8-13 
13-25 
25-32 
32-40 
40-50 
50-54 
54-81 

0-9 
9-12 
12-21 
21-36 
36^0 
40^5 
45-61 

0-5 
5-12 
12-19 
19-24 
24-37 
37-47 
47-63 
63-72 

0-9 
9-11 
11-24 
24-33 
33-39 
39-56 
56-64 

Ap 

A12 

Big 

B21tg 

B22tg 

B23tg 

IIB3 

lie 

^? 

B21t 

B22g 

B23g 

B3 

CI 

C2 

Ap 

B21g 

B22g 

B23g 

B3 

CI 

C2 

Ap 

A12 

B21g 

B22g 

B23g 

B3g 

CI 

CI 

^s 

B21t 

B22t 

B3t 

CI 

C2 

11.8 
11.5 
9.7 
7.5 
5.6 
3.7 
22.2 
27.6 

24.1 
14.5 
15.6 
18.5 
25.4 
31.2 
33.3 
13.8 

1.3 
.6 
.5 
.3 
.1 
.3 
.8 

25.6 
5.8 
22.4 
21.7 
23.1 
24.3 
28.7 
71.3 

35.2 
38.4 
23.8 
32.3 
59.1 
44.0 
43.7 

5.6 
5.5 
4.8 
4.2 
3.3 
2.6 
10.8 
10.5 

15.0 
10.5 
15.0 
33.8 
39.6 
37.2 
41.1 
45.6 

1.4 
.9 
.7 
.6 
.4 

l!2 

7.7 
7.4 
7.1 
6.6 
7.3 
7.5 
6.0 
7.6 

7.6 
7.0 
5.9 
7.0 
5.0 
8.0 
26.9 

49.3 
49.2 
49.1 
51.1 
51.5 
68.9 
48.6 
41.6 

46.0 
62.1 
40.8 
27.0 
18.3 
14.5 
17.3 
38.6 

58.8 
54.5 
58.3 
65.3 
68.1 
69.0 
68.7 

41.1 
41.6 
44.5 
43.3 
42.2 
41.0 
38.7 
6.4 

44.5 
36.7 
38.3 
35.1 
16.1 
32.7 
24.3 

33.3 
.33.8 
36.4 
37.2 
39.6 
34.8 
18.4 
20.4 

14.9 
12.9 
28.6 
20.7 
16.7 
17.1 
8.3 
2.0 

38.5 
44.0 
40.5 
33.8 
31.4 
30.0 
29.3 

26.6 
26.3 
26.0 
28.4 
27.4 
27.2 
26.6 
14.7 

12.7 
17.9 
32.0 
25.6 
19.8 
15.3 
5.1 

Percent 
17.4 
17.0 

14.6 
u.7 
8.9 
6.3 
33.0 
38.1 

39.1 
26.0 
30.6 
52.3 
65.0 
68.4 
74.4 
59.4 

2.7 
1.5 
1.2 
.9 
.5 
1.0 
2.0 

33.3 
33.2 
29.5 
28.3 
30.4 
31.8 
34.7 
78.9 

42.8 
45.4 
29.7 
39.3 
64.1 
62.0 
70.6 

Percent  0/ 
U'holc  toll 

Percent 

2.28 

2.11 

.96 

6.8 
6.7 
6.8 
6.9 
7.2 
7.5 
8.0 
8.0 

7.6 
7.7 
7.1 
7.6 
7.6 
■7.6 
7.2 
8.4 

7.8 
7.3 
7.7 
7.7 
7.8 
7.9 
8.1 

7.5 

7!6 
7.2 
7.1 
7.4 
7.5 
7.8 

7.1 
6.8 
6.8 
6.7 
6.8 
8.2 
8.4 

Pounde  per 

21 
24 
4 
4 
2 
2 
2 
2 

25 
7 
6 
10 
17 
33 
10 
2 

106 
11 
6 
11 
11 
4 
1 

58 
27 
14 
19 
15 
30 
22 
8 

12 
4 
4 
2 
3 
3 
4 

Poun^  per 
acre 

225 

Silty  clay  loam._ 

225 

ISO 

Silty  .clay  loam._ 

225 

1.0 

240 

Silty  clay  loam._ 

210 

2.2 
5.2 

135 

105 

MarlinsTilleloam:    S\VJ<  sec.  24, 

3.2 
.8 
.8 
.3 
.2 
.2 
.1 
.1 

3.2 
1.5 
1.0 
.2 
.2 
.2 
.3 
.2 

4.2 
2.9 
2.5 
.6 
.2 
.5 
.8 
.3 

13.5 
9.3 
11.3 
17.4 
24.8 
30.3 
32.1 
13.2 

135 

105 

195 

Sandy  clay  loam 

165 

150 

150 

75 

Sandy  loam... 

Silty  clay  loam._ 

Silty  clay..._ 

Silty  clav 

30 

Milford  siltv  clav  loam:    NWW 

3.2 
2.0 
1.0 

180 

MC.  29,  f.  17  N.,  R.  8  E. 

165 

150 

Silty  clay  loam 

Silty  clay  !oam._ _ 

Silty  clay  loam 

226 

240 

240 

•      165 

Sloan  siltv  clav  loam:    SWJ.^ 

Loam 

2.0 

2.0 
.99 
.75 

210 

sec.  19,  T,  16  N.,  R.  6  E. 

Loam 

165 

180 

180 

180 

Clav  loam 

"" ' 

195 

2.8 
10.0 

2.9 
3.2 

.8 
1.2 
1.9 

.3 

3.3 
20.4 

3.2 
2.0 
1.0 
1.1 
3.9 
7.1 
.1 

9.2 
26.5 

10.9 
10.1 

5.7 

I6!6 
10.2 
5.5 

13.4 
14.4 

18.2 
23.0 
16.3 
22.3 
36.7 
16.4 
38.1 

4.0 
12.6 

195 

60 

Whilakerloam:    XWJ^  sec  24 

90 

T.  17  N.,  R.  6  E. 

105 

195 

180 

165 

Sandy  loam 

10.0 

105 

45 

92 
r 
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